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ABSTRACT
INVESTIGATING THE CONSTRUCT OF TOPICAL KNOWLEDGE IN A
SCENARIO-BASED ASSESSMENT DESIGNED TO SIMULATE REAL-LIFE
SECOND LANGUAGE USE
Han-Ting Liu Banerjee
The vast development of digital technology and the widespread use of social
network platforms have reshaped how we live in the world. For L2 learners to
maximally utilize their language proficiency to function effectively as members of
modern society, they need not only the necessary L2 knowledge, skills, and abilities
(KSAs) but also essential topical knowledge. While many researchers believe that
topical knowledge should be viewed as an integral component of L2 communicative
competence, the role of topical knowledge has not always been accounted for in an
assessment context due to the difficulty of operationalizing the construct.
Scenario-based assessment, an innovative, technology-based assessment
approach, allows great affordances for expanding the measured constructs of an
assessment. It is designed expressly for learners to demonstrate their KSAs in a
context that simulates real-life language use. Through the utilization of a sequence of
thematically-related tasks, along with simulated character interaction, scenario-based
assessment offers opportunities to examine L2 learners’ communicative competence
in a purposeful, interactive, and contextually meaningful manner.
In this study, a scenario-based language assessment (SBLA) was developed to
measure high-intermediate L2 learners’ topical knowledge and their L2 KSAs as part
of the broadened construct of L2 communicative competence. To fulfill the scenario
goal, learners were required to demonstrate their listening, reading, and writing
abilities to build and share knowledge. In addition, learners’ prior topical knowledge
was measured and their topical learning was tracked using the same set of topical
knowledge items.
A total of 118 adult EFL learners participated in the study. The results showed
that the SBLA served as an appropriate measure of high-intermediate learners’ L2
proficiency. The topical knowledge items were found to function appropriately,
supporting the use of the SBLA to measure topical knowledge as part of the
broadened construct of communicative competence. In addition, most learners
exhibited substantial topical learning over the course of the SBLA, suggesting that
with proper contextualization, learning can be facilitated within an assessment. In sum,
this study demonstrated the potential value of scenario-based assessment as an
approach to measure complex constructs of communicative language competence in
L2 contexts.
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Over the years, researchers have come to a consensus that the underlying
construct of second or foreign language (L2) proficiency is multi-componential, and
that the ultimate goal of language learning is to communicate purposefully and
meaningfully (Bachman, 2007; Bachman & Palmer, 1996, 2010; Canale, 1983;
Canale & Swain, 1980; Purpura, 2004). The implication, thus, is that language
assessment should tap into L2 learners’ ability to use the language communicatively
in the target language use (TLU) domain. In order to demonstrate their ability to
perform language tasks in a variety of contexts, L2 learners need to be equipped with
the necessary L2 knowledge, skills, and abilities (KSAs), and, to the extent possible,
the essential topical knowledge as well as cognitive strategies (Purpura, 2015, 2016).
While L2 KSAs have often been used to define the constructs of language tests, very
few existing tests-in-operation or empirical studies have examined L2 learners’
topical knowledge as part of their language performance. In fact, as Clapham (1996)
and Douglas (2000) have pointed out, topical knowledge has often been treated as “a
potential source of test bias” (Snow & Katz, 2014, p. 2), and various methodological
approaches have been proposed specifically to control for the effect of topical
knowledge on performance outcomes, for example, by using “fictional stimuli”
(Shapiro, 2004, p. 159) or materials that are either extremely domain-general, so that
2the majority of the test-takers can be assumed to already know about the subject, or
extremely domain-specific, so that virtually none of the test-takers know much about
the subject.
Topical knowledge, or what many have referred to as content knowledge,
prior knowledge, or background knowledge, generally refers to what students already
know about the subject they encounter (Marzano, 2004). Despite the fact that topical
knowledge has been seemingly marginalized in the construct operationalization in L2
assessment, many researchers believe that topical knowledge should be acknowledged
as “an integral part of authentic language use” (Snow & Katz, 2014, p. 2) and be
viewed as a component in L2 learners’ communicative language competence
(Bachman & Palmer, 1996, 2010; Douglas, 2000; Hoekje, 2016; Purpura, 2015, 2016,
2017).
The inseparable nature between learners’ topical knowledge and their
language proficiency has also been explicitly addressed in several widely-adopted
English language development frameworks or standards for English language learners
(ELLs), particularly in the U.S., where the ELL population has increased with rapid
progress in the last decade (National Center for Education statistics, 2017). For
example, the WIDA English Language Development Standards (WIDA Consortium,
2012) and the English Language Proficiency Assessment for the 21st Century
(ELPA21) Standards (Council of Chief State School Officers, 2012) both make a
conscientious effort to align the specifications of ELLs’ language proficiency with
content standards as an attempt to ensure that ELLs can successfully utilize their
language KSAs in the subject areas of English language arts, mathematics, science,
and social studies.
3The significance of the role that topical knowledge plays in L2 proficiency is
particularly evident in situations where the target language is used for specific
purposes or in context-dependent scenarios, because L2 learners need to draw on their
topical knowledge, including factual and experiential knowledge, to effectively
achieve their communicative goals (Purpura, 2016, 2017). In English for specific
purposes (ESP) testing, Douglas (2000, 2013) argued that the construct being
measured should include both learners’ language knowledge and their
specific-purpose background knowledge to authentically model the TLU domain.
Many ESP assessments, especially those for employment purposes, have defined
relevant topical knowledge as part of the construct by adopting subject-specific test
input (e.g., passages, audio) or by reflecting test-takers’ topical knowledge in the
scoring criteria.
However, including learners’ topical knowledge as part of the L2 proficiency
construct should not be limited to ESP contexts. In fact, with the vast development of
digital technology and the widespread use of social network platforms, there has been
a call to broaden the construct of communicative language ability in L2 assessment to
better represent the everyday language use in contemporary society (e.g., Bachman,
2007; Purpura, 2015, 2016; Sabatini, O’Reilly, Halderman, & Bruce, 2014). Having
an appropriate level of knowledge on a topic in all forms of communication has
become one of the determining factors in L2 learners’ successful demonstration of
their communicative language ability in real-life situations, and the effect of topical
knowledge on L2 learners’ performance should, when appropriate, be reflected in the
assessment. Concurring with Frederiksen (1984), Bennett (2015) argued that in order
for a test to best represent learners’ true competencies so that its benefits to teaching
and learning can be maximized, “the design, format, and content of [the] assessment
4should exemplify the knowledge, processes, strategies, practices, and habits of mind”
of the learners (p. 379). The question, thus, is how to adequately operationalize the
complex constructs of L2 proficiency to capture the interaction between learners’ L2
KSAs, topical knowledge, and even cognitive strategies, so that the assessment results
can yield a holistic understanding and valid interpretation of learners’ actual L2
performance in the real world. Frederiksen (1984) envisioned the use of situational
tests or simulations of real-life situations as a potential way of expanding the
measured constructs. However, he was also vigilant about the limitations and
efficiency of what technology could accomplish during that time.
In reviewing the evolution of technology-based educational assessment,
Bennett (2015) observed that the role that technology plays in assessment has pivoted
from simply a delivery system with test content closely resembling that of
paper-based assessment, to a substance-driven platform where simulations and
interactive performance tasks are used to replicate authentic scenarios. Further, there
has been an increasing demand for assessment to serve not just institutional purposes
but also individual-learning needs (Bennett, 2015; Gordon Commission on the Future
of Assessment in Education, 2013), and such a demand is being fulfilled by
technology-based assessment, where summative results and formative feedback are
blended in an integrated assessment platform. One of the most prominent examples is
the CBAL® (Cognitively-Based Assessment of, for, and as Learning) initiative
(Bennett, 2010; Bennett & Gitomer, 2009). Focusing on K-12 mainstream education,
CBAL aims to provide an innovative assessment platform that “documents what
students have achieved (of learning); helps identify how to plan instruction (for
learning); and is considered by students and teachers to be a worthwhile educational
experience in and of itself (as learning)” (Song, Dean, Graf, & van Rijn, 2013, p. 1,
5italics in the original). Through the use of scenario-based test structure and tasks, the
CBAL assessments simulate “important features of real environments” (Bennett, 2015,
p. 372) and subsequently provide a wider range of evidence of learners’ KSAs in the
target domain than do traditional assessments.
Building on the concept model of CBAL, Sabatini and O’Reilly (2013)
initiated a Reading for Understanding project1, applying scenario-based tasks to the
context of reading literacy assessments. In their assessment design, the construct of
reading ability is broadened by engaging test-takers in a series of purposeful,
goal-oriented activities, such as searching for useful and relevant information with
good quality, integrating the newly found information with other available
information, and producing some product to fulfill the scenario goal. The
scenario-based test structure is also designed in a way that test-takers’ topical
knowledge can be activated prior to engaging in the language tasks, so that they may
cognitively or metacognitively utilize and develop their topical knowledge in the
process of reaching the scenario goal. Preliminary findings revealed that there is
adequate psychometric evidence in support of the scenario-based assessment design.
In addition, the novel elements introduced in scenario-based tasks, such as interacting
with simulated peers, utilizing topical knowledge, and demonstrating digital literacy,
well represent real-life language use in contemporary society.
While scenario-based assessment has demonstrated a great deal of potential in
capturing learners’ integrated language skills more holistically, the relevant research
thus far has mainly focused on students’ L1 literacy in K-12 mainstream classrooms.
Seeing how scenario-based assessment can simulate authentic language use that
requires a broad range of KSAs, Purpura (2015, 2016) advocates for the use of
1 The Reading for Understanding initiative was awarded a grant from the Institute of Educational
Sciences (IES) in 2010.
6scenario-based tasks in L2 assessments, believing that such tasks can broaden the
construct of L2 ability by accounting for “the trait, context, content, and the ensuing
sociocognitive and affective interactions” (Purpura, 2016, p. 201). Carroll, Liu, and
Oh (2015) proposed a scenario-based language assessment design that was intended
to be used to make placement decisions for an adult ESL program and demonstrated
the feasibility of it being implemented in a web-based environment. Also for
placement purposes, Jang, Wagner, and Dunlop (2016) developed a set of
multi-staged, multimodal scenario-based language assessment tasks to elicit learners’
L2 proficiency and cognitive processing through simulated academic learning
scenarios. The tasks were shown to have adequate psychometric properties, thus
providing positive evidence for the construct validity of the assessment. Jang et al.
(2016) argued that with proper design and validation principles, scenario-based
language assessment carries great capability for widening our view on L2 learners’
KSAs theoretically, operationally, and interpretively.
Purpose of the Study
Acknowledging the importance of including topical knowledge as part of the
broadened construct of L2 proficiency as well as the potential of utilizing
scenario-based assessment to simulate the complexity of real-life language use, the
primary purpose of this study was to investigate the relationships between topical
knowledge and L2 KSAs in a scenario-based language assessment. A set of
independent and integrated language tasks surrounding a particular theme was
designed to elicit L2 learners’ reading, listening, and writing abilities. Additionally, a
topical knowledge task related to the same theme was designed as a performance
7moderator (O’Reilly & Sabatini, 2013) to activate prior knowledge as well as to track
topical learning. The same set of topical knowledge items was administered both
before and after the scenario to determine how much topical knowledge test-takers
had already had (i.e., prior topical knowledge) and how much they learned in the
process of achieving the scenario goal (i.e., topical learning). L2 learners’ various
language and topical background characteristics were also explored to determine
whether and to what extent they played a role in L2 learners’ demonstration of topical
learning and overall L2 performance as measured by the scenario-based language
assessment.
The second purpose of this study was to demonstrate how a graphical
probabilistic model, Bayesian network (Pearl, 1988), could be applied to explain the
dependencies between the measured constructs given that the tasks in the
scenario-based language assessment were closely interconnected. That is, learners’
ability to achieve the ultimate scenario goal could not be viewed as an independent
ability but rather an accumulation of all KSAs they were required to demonstrate
leading up to the final task. In order to interpret learners’ performance on one task in
relation to their performance on the previous task(s), a Bayesian network was
constructed to help understand and infer the ways in which learners’ ability to achieve
the scenario goal depended on their topical knowledge and L2 KSAs as demonstrated
in the goal-achieving process.
Research Questions
The following research questions were addressed in the current study:
1. What is the relationship between L2 learners’ pre-scenario topical knowledge,
8post-scenario topical knowledge, and their L2 performance in a scenario-based
language assessment?
2. How well can the items in the topical knowledge task provide evidence for
construct validity?
2-1. To what extent do the topical knowledge items display adequate
psychometric properties for their function as a measure of L2 learners’ topical
knowledge?
2-2. To what extent is there evidence in support of the use of the same set of
topical knowledge items to track L2 learners’ topical learning?
3. To what extent do L2 learners with different language and topical background
characteristics, specifically, L2 proficiency levels (intermediate,
high-intermediate, advanced), fields of expertise (English, science, other), and
degrees of prior personal experience with the topic (low, medium, high), vary
in their topical learning and L2 performance?
4. In what ways is L2 learners’ ability to achieve the scenario goal dependent on
their topical knowledge and L2 KSAs? In other words, what inferences can be
made about L2 learners who display certain levels of topical knowledge,
listening and reading abilities, and their eventual success in achieving the
scenario goal via summary writing?
Definition of Key Terms
In this section, the definitions of a number of key terms as they are used in the
current study are provided. The terms are broadly organized into three categories: (1)
theoretical constructs, (2) assessment approaches, and (3) statistical procedures.
9Theoretical Constructs
Theoretical constructs were concerned with the conceptualization and
operationalization of the variables being measured in this study. The ultimate goal of
designing a scenario-based assessment was to assess learners’ L2 KSAs in a
purpose-driven context, and to examine how topical knowledge may relate to
learners’ L2 performance—treating both L2 KSAs and topical knowledge as an
integral part of L2 proficiency. In this subsection, the definitions of the theoretical
constructs of L2 proficiency, L2 KSAs, L2 performance, and topical knowledge in the
literature were provided first. Then, drawing on the literature, it was then specified
how these terms were operationalized in the current study.
L2 proficiency. In general, L2 proficiency refers to the way as well as the
extent to which learners utilize their L2 KSAs in language performance realization.
Because the definitions of L2 proficiency dictate the interpretation and use of an
assessment, the conceptualization of L2 proficiency is fundamental to the
development, design, or validation of any second language assessment.
As observed by Bachman (2007) and Purpura (2016), historically, four
approaches have been taken to define the constructs of L2 proficiency: the trait- or
construct-based approach (e.g., Bachman, 1990; Bachman & Palmer 1996, 2010;
Canale, 1983; Canale & Swain, 1980; Carroll, 1961; Lado, 1961; Oller, 1979)
interprets L2 proficiency as learners’ KSAs as demonstrated in items or tasks with
pre-defined constructs and specified item/task characteristics based on theoretical
models. The assumption is that learners’ L2 KSAs are generalizable across items or
tasks with the same constructs or item/task characteristics; however, there is little
consideration of how language demands may vary in different TLU contexts. The
task- or performance-based approach (e.g., McNamara, 1996; Norris, Brown,
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Hudson, & Yoshioka, 1997; Skehan, 1998), originating from the direct testing method
proposed by Clark (1972) and Jones (1985), interprets L2 proficiency based on
learners’ performance on “open-ended, written or spoken tasks within some real-life
TLU domain” (Purpura, 2016, p. 195), and learners’ L2 KSAs are assumed to be
generalizable across tasks of similar real-life characteristics and conditions. Because
learners’ elicited KSAs are specific to the tasks, it is challenging to extrapolate their
L2 proficiency beyond the tasks they perform. Seeing the need to place an emphasis
on the interaction between linguistic traits and contextual factors, the interactionist
approach (e.g., Chapelle, 1998; Chalhoub-Deville, 2003; Douglas, 2000; Purpura,
2004, 2014) interprets L2 proficiency as learners’ ability to demonstrate their L2
KSAs in accordance with the demands of the contexts while at the same time
incorporate the construct-relevant strategies, including background knowledge
activation and metacognitive strategies application, to achieve the performance goals.
A caveat of this otherwise well-embraced approach is its lack of focus on meaning
conveyance, which is essential for any highly-contextualized language tasks that aims
to elicit learners’ communicative competence in various TLU domains (Purpura,
2016). Finally, the sociointeractional approach (e.g., He & Young, 1998; Jacoby &
McNamara, 1999; Lantolf & Poehner, 2004), addressing the dynamics of social
interactions, interprets L2 proficiency based on learners’ language performance on a
moment-by-moment basis by evaluating their ability to co-construct meanings with
their interlocutors. While this approach may capture the nature of L2 proficiency
more authentically than the other approaches, the construct definition does not
necessarily allow the interpretation of learners’ L2 proficiency to be generalized
beyond the specific event of interaction.
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Given that the current study examined learners’ L2 proficiency through a
purpose-driven, goal-oriented scenario-based language assessment where learners’ L2
performance was most appropriately interpreted within the specific domain and
context, the constructs of L2 proficiency were defined taking an interactionist
approach by considering learners’ L2 performance in relation to the traits of their L2
KSAs, the contextual factors, and the interactions between the two. Following
Douglas (2000), the current study operationalized L2 proficiency as learners’ ability
to apply their topical knowledge and demonstrate their L2 KSAs to achieve the
scenario goals.
L2 KSAs. L2 KSAs, or more formally known as second language knowledge,
skills, and abilities, are often used to define the specific constructs in a language
assessment. The extent to which L2 learners are able to apply their L2 KSAs, topical
resource, as well as sociocognitive and dispositional resources to communicate
meaningfully in various TLU domains (e.g., social-interpersonal, social-transactional,
academic, and professional) constitutes their L2 proficiency (Purpura, 2017).
L2 knowledge. The term knowledge is generally used to refer to information
stored in long-term memory that an individual knows or believes to be true.
Considering L2 knowledge and strategic competence as the two major components of
communicative competence, Bachman and Palmer (1996) defined L2 knowledge as
“a domain of information in memory that is available for use by the metacognitive
strategies in creating and interpreting discourse in language use” (p. 67). Building and
expanding on Bachman and Palmer’s model by accounting for context and meaning
conveyance, Purpura (2004) defined L2 knowledge as “a mental representation of
informational structures related to language” (p. 85) which encompasses knowledge
of grammatical form, knowledge of semantic meaning, and pragmatic knowledge.
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Following Purpura (2004, 2013, 2014), the present study defined L2
knowledge as the mental representation of the interaction between knowledge of
linguistic forms, knowledge of semantic meanings associated with the forms, and
pragmatic knowledge of the target language that L2 learners have stored in and when
triggered, can be retrieved from their long-term memory.
L2 skills. In the contexts of L2 teaching and testing, L2 skills are traditionally
considered as the skills of reading, listening, speaking, and writing, with the former
two labeled as the receptive skills, and the latter two the productive skills. The skill
that a test task is set to assess is usually determined by the main test output required
from the test-takers, with little consideration of the other skills test-takers may need in
the process of providing the expected output. Bachman and Palmer (1996) cautioned
that such a “single-skill” categorization is not adequate because it does not properly
capture the nuances of language demands different tasks require. They proposed that
L2 skills should be defined with regards to the “specific activities or tasks in which
language is used purposefully” (p. 76). Over the last few decades, in addressing the
inadequacy of defining and assessing L2 skills as separate and isolated traits, there has
been an increasing number of language tests designed to assess L2 learners’ ability to
demonstrate L2 skills in an integrated manner (Cumming, 2014). For example, the
English as a Foreign Language Internet Based Test (TOEFL iBT), a proficiency test
designed to assess academic English in the context of university classrooms, has
employed integrated writing tasks that require test-takers to concurrently demonstrate
their reading and listening skills (Educational Testing Service, 2005).
In the present study, L2 learners were asked to demonstrate their L2 skills,
including listening, reading, and writing skills, in both independent and integrated
methods, as appropriate to the requirements of the tasks. It should be noted that,
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following Douglas (2000), L2 skills in this study were treated as the means by which
learners realized their L2 abilities when performing the language tasks. For the
purpose of clarity, terms related to L2 abilities (e.g., listening ability) instead of L2
skills (e.g., listening skill) were used to define the operationalized constructs of L2
proficiency in this study.
L2 abilities.While knowledge refers to the informational structures stored in
an individual’s long-term memory, ability refers to the individual’s “capacity to use
these informational structures in some way” (Purpura, 2004, p. 86). In L2 contexts, L2
ability is defined as learners’ capacity to use a combination of their L2 knowledge,
topical resources (e.g., explicit semantic memory, autobiographical memory),
personal attributes (e.g., age, nationality), metacognitive strategies (e.g., goal setting,
planning), cognitive strategies (e.g., clarifying, summarizing), and affective schemata
for discourse interpretation and meaning conveyance in various TLU domains
(Bachman & Palmer, 1996, 2010; Grabowski, 2009; Purpura, 2004, 2017). In fact, the
terms L2 proficiency and L2 ability have been used interchangeably (Purpura, 2004).
In this study, the term “abilities” instead of “ability” was used, narrowing the focus on
learners’ manifestation of their L2 knowledge and skills through their performance of
the assessment tasks. In other words, L2 abilities in this study were concerned with L2
learners’ listening, reading, and writing abilities as measured in the scenario-based
language assessment. L2 speaking ability was not measured in this study due to the
purpose and design of the assessment.
L2 listening ability. Listening has been recognized as a multi-componential
language activity that involves cognitive processes (e.g., understanding and
interpreting the content), behavioral processes (e.g., responding with verbal feedback),
and affective processes (e.g., being attentive to others) (Worthington & Bodie, 2018).
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In L2 research, L2 listening ability is generally concerned with learners’ ability to
understand lexico-grammatical features, explicitly stated information, and paraphrases;
identify intentions, attitudes, and rhetorical clues; draw inferences; or draw
conclusions (Goh & Aryadoust, 2014). Drawing on Purpura (2010) and Wagner
(2006), L2 listening ability in this study was defined as L2 learners’ ability to
comprehend the information in the source material with endophoric reference that is
literally stated (i.e., understanding the lines) as well as implied (i.e., to understand
between the lines).
L2 reading ability. Similar to listening, the activity of reading has also been
recognized as complex and multi-componential (Alderson, Haapakangas, Huhta,
Nieminen, & Ullakonoja, 2014) as it involves the interaction between language
knowledge and the written texts, and also the application of relevant topical resources
and cognitive and metacognitive strategies (Grabe & Jiang, 2014; Kim, 2011). In L2
contexts, L2 reading ability generally encompasses the sub-skills of identifying main
idea, reading for detail, and making inferences (Alderson, 2005; Alderson et al., 2014).
In this study, L2 reading ability focused on L2 learners’ ability to comprehend the
passage. Following Kim (2009) and Purpura (2010), this study defined L2 reading
ability as L2 learners’ ability to read for literal and implied meanings with endophoric
reference and implied meaning with exophoric reference (i.e., reading beyond the
lines).
L2 writing ability. Broadly speaking, L2 writing ability can be viewed as the
interaction between learners’ L2 resources, topical resources, and socio-cognitive and
dispositional resources within the context of a writing task (Purpura, 2017). However,
because the characteristics of writing tasks differ greatly within and across TLU
domains, the exact components of L2 writing ability vary. In the context of the
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scenario-based language assessment in this study, L2 writing ability was defined as
L2 learners’ ability to utilize their language resources and topical resources to write a
summary based on a portion of the reading passage. Building on Purpura (2017), L2
writing ability in this study concerned L2 learners’ ability to write with an effective
and appropriate range of lexical and morphosyntactic resources; employ an effective
and appropriate range of cohesive and information management resources; and
provide accurate, relevant, and sufficient information to achieve the scenario goal.
L2 performance. Purpura (2004) views L2 performance as “the observable
manifestation of [L2] ability in language use” (p. 87). In other words, L2 performance
refers to learners’ actual display of their L2 KSAs through completing assessment or
real-life tasks. In this study, L2 learners’ listening, reading, and writing performances
were observed through the listening, reading, and writing tasks embedded in the
scenario-based language assessment. The performance results not only represented
learners’ L2 proficiency, but were also indicative of their ability to fulfill the scenario
goal.
Topical knowledge. The term topical knowledge has been used somewhat
interchangeably with background knowledge, prior knowledge, or content knowledge
in the literature. Seeing that there has been a good deal of contradiction or duplication
in the definitions of various knowledge terms, Alexander, Schallert, and Hare (1991)
developed a framework for knowledge terminology to consolidate the constructs of
different types of knowledge as defined in the literature. In their framework, prior
knowledge is considered to be synonymous with background knowledge, but content
knowledge, prior knowledge, and topical knowledge all represent slightly different
aspects of knowledge, with content knowledge defined as “[a] type of conceptual
knowledge [that] includes formal and informal knowledge of some aspect of one’s
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physical, social, or mental world” (p. 332), prior knowledge defined as “[t]he sum of
what an individual knows” (p. 333), and topical knowledge defined as “[t]he
interaction between one’s prior knowledge and the content of a specific passage or
discourse” (p. 333). While Alexander et al. view prior knowledge and background
knowledge as virtually identical, other researchers (e.g., O’Reilly & Sabatini, 2013)
argue that a distinction can be made between the two terms. Specifically, prior
knowledge is more likely to be drawn from a person’s unique own experiences, while
background knowledge may refer to a person’s “general knowledge about the world”
(O’Reilly & Sabatini, 2013, p. 46). Despite the nuances among the four knowledge
terms, it appears that both prior and background knowledge represent a broader
dimension of knowledge base an individual has stored in their long-term memory,
encompassing—but not limited to—disciplinary knowledge, common cultural
experiences, cognitive or metacognitive strategies, and self-regulation capacities. At
the same time, topical knowledge and content knowledge are more domain-specific,
focusing on the knowledge aspects associated with the subject matter a person
encounters.
To exercise due diligence, an exhaustive study of previous research on prior
knowledge, background knowledge, content knowledge, or domain knowledge were
included as part of the broadened discussion of topical knowledge. In other words, a
close examination of a wide range of previous studies was conducted to explain the
general notion of “what learners already know.” In the design of the instrument used
in this study, however, the operationalization of topical knowledge was much more
concrete, defining learners’ topical knowledge as both their knowledge of topical
content (i.e., knowledge of facts and meanings) and knowledge of lexical meanings
(i.e., knowledge of the meanings of words and phrases) associated with the theme of
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the scenario-based language assessment. Such an operationalization of the construct
also allowed learners’ content-related and language-related topical knowledge to be
observed separately in an L2 assessment.
Assessment Approaches
The current study adopted a scenario-based assessment approach to examine
learners’ L2 proficiency due to its capability of simulating real-life language use. One
of the crucial features of scenario-based assessment is to have a coherent storyline
embedded in the scenarios so that test-takers can perform in a way that is natural to
their cognitive functioning (O’Reilly, Deane, & Sabatini, 2015). With a coherent
structure, the results of a scenario-based assessment will subsequently allow test users
to make meaningful and useful interpretations of the evidence collected from
test-takers’ performance in the assessment. In order to have a logical, coherent design
of the test structure, the theoretical framework of the scenario-based language
assessment designed for this study followed one of the key literacy practices (Deane
et al., 2015): building and sharing knowledge, and the task design framework
followed the evidence-centered design (ECD; Mislevy, Steinberg, & Almond, 1999,
2003). This subsection provides the definitions of each of the components involved in
the development of the scenario-based language assessment used in this study.
Scenario-based assessment. Scenario-based assessment is an innovative
assessment approach initiated by the CBAL® team to address the limitations of
traditional language assessment, such as the lack of purpose for reading or writing,
and the lack of coherence between texts, items, and tasks throughout the course of the
assessment (O’Reilly, Deane, & Sabatini, 2015). Through contextualizing the
assessment with a setting (e.g., at school), some simulated characters (e.g., classmates
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and the teacher), and an overarching goal (e.g., complete a project for the science fair),
scenario-based assessment seeks to elicit test-takers’ independent and integrated
language skills in a simulated real-life language use context.
The Global, Integrated, Scenario-based Assessments, or GISA, is the most
prominent example of scenario-based assessment that co-evolved with the CBAL
initiative with a focus on broadening the construct representation of reading ability at
the K-12 level. While many features of traditional assessment, such as the use of
selective-response item types, are still heavily incorporated, GISA specifies a number
of features that are fundamentally different from those in traditional assessment,
which can be considered the design principles of scenario-based assessment. First, the
scenarios should provide a realistic purpose for test-takers to integrate the embedded
thematically-related sources; second, scenario-based assessment should be
computer-delivered so that the tasks can be properly sequenced and modeled; third,
since the assessment is computerized, test-takers should, when appropriate, be asked
to demonstrate their digital literacy as part of the measured construct; fourth,
test-takers’ background knowledge as well as cognitive and metacognitive strategies
should be included in the assessment design; fifth, in order to promote “collaboration”
and to replicate real-life interaction, simulated peers are embedded in the assessment
to provide instruction or pose problems; and sixth, the assessment should maintain a
parallel emphasis on evaluating test-takers’ skills on a macro level (e.g., integration,
critical thinking, application) as well as their understanding on a micro level (e.g.,
main ideas, details) (O’Reilly, Weeks, Sabatini, Halderman, & Steinberg, 2014).
The advantages of GISA, or the use of scenario-based assessment in general,
over traditional assessment have been acknowledged by several researchers (e.g.,
Collier, 2016; O’Reilly et al., 2015; Purpura, 2016; Purpura & Banerjee, 2018).
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However, it should be noted that large-scale scenario-based assessment has only been
conducted in the domain of first language (L1) literacy, specifically in reading, and
L2 researchers have only begun to experiment with the usability of scenario-based
assessment in local contexts (e.g., a placement exam). Advocating for building a
broadened construct of L2 proficiency, Purpura (2016) believes that scenario-based
assessment offers L2 assessment “a plausible solution to the theoretical conundrum of
designing tasks that account for the trait, context, content, and the ensuing
sociocognitive and affect interactions” (p. 201). Nonetheless, more empirical evidence
is required to fully understand the applicability of scenario-based assessment in L2
contexts.
Key literacy practices. Despite the many merits scenario-based assessment
carries, its complex design inherits a critical challenge of generalizability, especially
when there is too much contextualization (O’Reilly et al., 2015). In order to strike a
balance between the specificity of the topical content, the transferability of the
measured skills to other contexts, practicality, and generalizability, the CBAL team
has developed a set of 11 key literacy practices in the English Language Arts (ELA)
on which scenario-based assessments are built. Grounded in the notion of activity
theory (Engestrom, Miettinen, & Punamaki, 1999), each key literacy practice is
viewed as a purpose-driven activity system in which specific skills and forms of
knowledge are required to fully participate in a pre-established social interaction
(Deane et al., 2015). By linking the design framework of scenario-based assessments
with the key literacy practices, it is theoretically possible to generalize learners’ KSAs
as demonstrated in one scenario-based assessment to another within the same key
literacy practice.
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Since the CBAL initiative focuses on K-12 assessment, the key literacy
practices are aligned with the ELA portion of the Common Core State Standards
(CCSS), allowing educators to relate learners’ performance to their college and career
readiness. Based on the level of skills integration needed, the 11 key literacy practices
are categorized into fundamental literacy, model building, and applications. Figure 1.1
illustrates the key literacy practices.
Figure 1.1. Key Literacy Practices for ELA. Reprinted from “Key Practices in
the English Language Arts (ELA): Linking Learning Theory, Assessment, and
Instruction,” by P. Dean et al., 2015. ETS Research Reports Series, RR-15-17,
p. 5. Copyright 2015 by John Wiley and Sons. Reprinted with permission.
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The first group, the fundamental literacy, consists of practices that are the
most basic literacy skills, including communicating by speaking and listening, reading
silently and aloud, and writing down words and ideas. These practices are requisite
for the acquisition and development of more complex forms of literacy skills, and are
most strongly emphasized at the beginning of a learner’s literacy development.
The second group, the model building practices, outlines the practices that
require learners to “build mental models of text and context” (Deane et al., 2015, p. 5)
so that connections between form and content can be made. Represented by the
practices of developing and sharing stories and social understandings, building and
sharing knowledge, and drafting, revising, editing, and publishing texts, this group
presupposes the acquisition of fundamental literacy and emphasizes the social
dimension of literacy development. The activities embedded within each of the model
building practices aim to create a rich variety of interactions that enable learners to
experience communicating information to others in different social situations.
The third group, the application practices, concerns with learners’ ability to
apply their literacy skills to solve complex problems. These practices include
analyzing craft and literary elements, building and justifying interpretations,
discussing and debating ideas, conducting inquiry and research, and finally, proposing,
reviewing, recommending, and evaluating. Central to the development of 21st-century
literacies, these application literacy practices are established for learners to apply their
literacy skills fully and meaningfully, and eventually, become college- and
career-ready and beyond (Deane et al., 2015; National Council of Teachers of English,
2013; The New Media Consortium, 2005).
While it appears that there is a developmental sequence implied among the
three groups of literacy practices, it does not mean that there is a rigid timeline to
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implement a specific literacy practice in instruction or in assessment. In fact, Deane et
al. (2015) suggest that all of these literacy practices can be introduced in the
curriculum at an early stage, with the model-building practices and the application
practices being presented in scaffolded forms. Because the key literacy practices
explicitly promote the social and purposeful aspects of learning, scenario-based
assessment, where simulated interactions and purpose-driven tasks are highlighted,
becomes particularly useful in capturing the complexity of integrated literacy skills
and cognitive processing. By mapping the task structure onto the activity sequence
derived from the key practices, scenario-based assessment can yield generalizable
interpretations of learner performance and provide useful instructional information for
educators.
Building and sharing knowledge. The current study adopted one of the
model-building literacy practices, building and sharing knowledge, as the theoretical
framework of the scenario-based language assessment. Defined as “the constellation
of knowledge, skills, and abilities that are required to understand, learn from texts,
and communicate or represent that understanding to an audience” (O’Reilly et al.,
2015, p. 5), building and sharing knowledge is a literacy practice that requires learners
to demonstrate multifaceted skills in a dynamic, iterative, and strategic process.
O’Reilly et al. (2015) identified five major types of literacy activities
associated with the process of building and sharing knowledge: the first activity, goal
setting and prior knowledge activation, is set to help learners identify the goals in
reading (or listening to) the source materials as well as how much they already know
about a topic; the second activity, text comprehension, is for learners to demonstrate
their understanding of a topic by identifying the main idea and supporting details of
the source materials; the third activity, meaning clarification, provides learners with
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an opportunity to clarify the meanings of words or concepts that they may not have
fully understood; the fourth activity, knowledge consolidation, is for learners to relate
what they have learned from the source materials to their prior knowledge through
comparing, contrasting, or information organizing; lastly, the fifth activity, knowledge
conveyance, offers a platform for learners to convey what they have learned to others
in a “relevant, accurate, complete, and clear” manner (O’Reilly et al., 2015, p. 5).
These activities closely represent students’ cognitive processing in situations where
they need to acquire knowledge from a variety of source materials and share what
they have learned with others. Given that the theoretical design framework of the
scenario-based language assessment constructed in this study strictly adhered to the
building and sharing knowledge literacy activities, the assessment results allowed for
generalizable interpretations of L2 learners’ KSAs in the same literacy practice.
Evidence-centered design. Establishing evidence for construct validity is the
priority of any educational assessment that desires its results to yield meaningful and
useful interpretations. Particularly for performance-type assessment with complex
constructs, Messick (1994) believed that evidence for construct validity is provided
when the assessment design is guided by the identification of the complex network of
knowledge, skills, or other attributes to be assessed, the behaviors or performance
underlying the constructs, and the types of tasks that would elicit those behaviors.
Inspired by Messick (1994), Mislevy, Steinberg, and Almond (1999, 2003) proposed
an evidence-centered design (ECD) framework to facilitate the establishment of a
systematic, logical, and coherent assessment development process via evidentiary
arguments (also see Almond, Mislevy, Steinberg, Yan, & Williamson, 2015; Almond,
Steinberg, & Mislevy, 2002; Mislevy, Almond, & Lukas, 2003). Based on the ECD
framework, a structured assessment development process involves three stages:
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domain analysis, domain modeling, conceptual assessment framework (CAF).
Through this process, ECD ensures that the evidence gathered from the assessment
tasks corresponds to the underlying constructs the assessment purports to address.
The first stage, domain analysis, concerns the gathering of relevant
information about the domain of interest, with the key entities including knowledge
representation, situations of use, and assessment purposes (Almond et al., 2015;
Mislevy, Haertel, Riconscente, Rutstein, & Ziker, 2017). In an L2 assessment context,
test developers’ main task during the domain analysis stage would be to identify the
TLU domain. The second stage, domain modeling, focuses on the building an
assessment structure based on the information collected during the domain analysis
stage and articulating the potential KSAs to be observed as well as the task features to
be implemented.
Once the domain is analyzed and modeled, the CAF is used to specify the
operational elements of an assessment. Through the student proficiency model, the
evidence model, the task model, and the assembly model, the CAF depicts the process
of making an evidentiary-reasoning argument for an assessment. Figure 1.2 illustrates
the CAF.
The first model within the CAF, the student proficiency model, asks “what are
we measuring;” in other words, it is used to identify the variables related to the KSAs
being measured. Focusing on the question “how do we measure it,” the evidence
model identifies information in test-takers’ observed performance within and across
tasks and how it relates to the KSA specifications in the student proficiency
model—both theoretically and statistically. As explained by Almond et al. (2015), the
student proficiency model and the statistical part of the evidence model together form
the measurement model of the assessment. After the KSAs of interest and the types of
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evidence to be gathered have been established, the task model, in response to “where
do we measure it,” addresses the way in which the information identified in the
evidence model can be collected, both in terms of test input (the materials presented
to the test-takers) and test output (the test-takers’ responses). Finally, describing how
much to measure, the assembly model specifies the optimal form of the assessment
considering the relationships between the student proficiency model, the evidence
model, and the task model.
Figure 1.2. The Principle Models of the CAF. Reprinted from “A Brief
Introduction to Evidence-Centered Design,” by R. J. Mislevy, R. G. Almond,
& J. F. Lukas, 2003. ETS Research Reports Series, RR-03-16, p. 5. Copyright
2003 by John Wiley and Sons. Reprinted with permission.
Given that the scenario-based language assessment in this study was designed
to both measure the test-takers’ L2 proficiency and to guide the test-takers to apply
their L2 KSAs to build and share knowledge through a coherently contextualized
assessment structure, ECD was adopted to guide the design process. The details of the
domain descriptions as well as the specifications of the student proficiency model, the
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evidence model and the task model are described in Chapter III. Such a design
blueprint can yield meaningful and logical interpretations of the test-takers’ L2 KSAs
as observed through the evidence collected from the assessment.
Statistical Procedures
The current study investigated the relationships between topical knowledge,
L2 KSAs, and L2 proficiency in a variety of dimensions. Therefore, to properly
answer each research question, several statistical procedures were adopted. This
subsection defines path analysis, through which the effects between topical
knowledge and L2 KSAs as measured in the scenario-based language assessment
were examined; Rasch analysis, through which the item properties and construct
validity of the topical knowledge items were investigated; and Bayesian networks,
which were used to model the dependencies between topical knowledge and L2 KSAs
as learners built and shared knowledge. Other analysis methods, such as Pearson
product-moment correlation and analysis of variance (ANOVA), are not defined here.
Path analysis. Path analysis, developed by Wright (1921, 1934), is a
statistical procedure for studying “direct, indirect, and correlated effects among the
observed variables in a theoretical model” (Schumacker & Lomax, 2016, p. 69). It is
an extension of multiple regression, allowing for more than one dependent variable to
be investigated at a time. In path models, the terms exogenous and endogenous
variables are used instead of independent and dependent variables because a given
variable may be an outcome of some variables but, at the same time, a predictor of
other variables. An exogenous variable has arrows emerging from it and none leading
into it, while an endogenous variable has at least one arrow leading into it and may
27
have arrows emerging from it. Figure 1.3 depicts a sample path model adapted from
Beaujean (2014).
Figure 1.3. Sample Path Model.
As Figure 1.3 illustrates, X1,X2, and X3 are all exogenous variables, and Y is an
endogenous variable. The error term, e, represents “the discrepancy between the
observed values and the values predicted by the model” (Beaujean, 2014, p. 22), and
it is always associated with any endogenous variables in a path model. Based on the
sample model, X1,X2, and X3 are posited to have a direct effect on Y, and they covary
with each other. To quantify the relationships between variables, both path
coefficients (i.e., the values of a, b and c) and correlation coefficients (i.e., the values
of d, e, and f) are considered. Path coefficients, also known as standardized partial
regression coefficients, signify the strength of the effect an exogenous variable has on
an endogenous variable.
In this study, the path model was adopted to examine the effects L2 learners’
topical knowledge and/or proficiency levels (i.e., intermediate, high-intermediate, or
advanced) had on their L2 KSAs in the scenario-based language assessment. Informed
by the literature as well as the assessment structure, three hypothesized path models
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were proposed. Specific details of each hypothesized model are provided in Chapter
III.
Rasch analysis. Rasch analysis is a statistical technique widely used for
instrument development, instrument quality monitoring, and respondent performance
evaluation (Boone, 2016). It has gained increasing popularity in L2 research in the
past decade, particularly among language assessment researchers due to its close
relevance to test development, as well as item and test-taker analyses (Knoch &
McNamara, 2015).
The Rasch model (Rasch, 1960), part of the item response theory (IRT) model
family, takes the simplest form of all IRT models by taking into account only two
parameters: person ability and item difficulty. Specifically, the dichotomous Rasch
model assumes that the probability of a test-taker j answering a specific item i














where P(uij = 1) indicates the probability for a test-taker j to respond correctly to an
item i. Subscript j represents the latent trait (or ability) parameter of test-taker j (j = 1,
2, ... , n), and i is the difficulty parameter for item i (i = 1, 2, ... , k). When test-taker
j’s ability parameter and item i’s difficulty parameter are equivalent (i.e., j= i), it is
estimated that test-taker j has a 50% chance of answering item i correctly. When an
item i’s difficulty level is greater than the ability level test-taker j possesses (i.e., j < i),
it is then estimated that test-taker j has a less than 50% chance of answering item i
29
correctly. One particular characteristic of the Rasch model is that it expresses the
probabilities of successful responses by placing both test-takers’ ability parameters
and item difficulty parameters on an equal interval scale, known as the logit scale
(Bond & Fox, 2007; Granger, 2008; Rasch, 1977). In an assessment context, the
Rasch model is often used to assess the quality of tests through the examination of
how well test-takers’ underlying ability matches the estimated difficulty level of each
item, which subsequently allows for the examination of whether the items are
measuring a single underlying construct or attribute (Sick, 2008).
Compared to classical test theory (CTT), the Rasch model has the advantage
of yielding results that can be generalized beyond the sample due to its probabilistic
and inferential nature. While the Rasch model was originally developed to analyze
dichotomous data, several extensions of the Rasch model have been developed over
the years to handle a variety of complex data types. Specifically, the rating scale
model (Andrich, 1978) was developed to analyze polytomous responses that do not
involve rater judgment (e.g., Likert-scale); the partial credit model (Wright & Masters,
1982) was developed to analyze partial credit data as well as rating scale data (e.g.,
limited constructed response with partial scoring); and the many-facet Rasch model
(Linacre, 1989), a statistical procedure often used in L2 research (e.g., Knoch &
McNamara, 2016), was developed to analyze multiple aspects of a rating situation,
such as rater severity, test-taker proficiency levels, and rating category difficulty.
In the current study, the main purpose of conducting Rasch analysis was to
answer research question 2. The partial credit Rasch model was adopted to examine
whether the topical knowledge items were measuring a single underlying construct
(i.e., topical knowledge), and the extent to which the item difficulty level of each item
changed in the pre-scenario and post-scenario administrations. If all of the items
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displayed satisfactory fit statistics, then evidence of construct validity for the topical
knowledge task could be established. Furthermore, because the test-takers were asked
to answer the same set of topical knowledge items both before and after the scenario
language tasks, the change in difficulty levels between the two administrations
provided evidence of topical learning among test-takers as a group during the course
of a scenario.
Bayesian networks. A Bayesian network is a type of probabilistic graphical
model that represents a set of random variables and their conditional dependencies via
a directed acyclic graph (Culbertson, 2016; Korb & Nicholson, 2010; Pearl, 1988).
Through nodes, which represent the variables of an event, and arcs, which represent
the connections between these variables, a Bayesian network presents a structure of
reasoning that allows for either diagnostic or predictive explanations of the
relationship between the variables. Once a Bayesian network is constructed, the
relationships between the connected nodes can be specified by a conditional
probability distribution for each node. The use of probabilistic inferences allows
Bayesian networks to handle uncertainty and complexity of an event with great
flexibility, particularly when there are multiple dependencies among the variables
(Almond et al., 2015). A key feature of Bayesian networks is their ability to be
continuously refined and updated as new evidence is observed. As Shute (2011)
describes, Bayesian networks “support ‘what-if’ scenarios by activating and observing
evidence that describes a particular case or situation, and then propagating that
information through the network using the internal probability distributions that
govern the behaviors” (pp. 511-512) of the networks.
Using graphical representation to illustrate the variables and their relationships
is not unique to Bayesian networks. Structural equation models (SEMs), a
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widely-applied statistical analysis technique in language assessment research, is
another notable model that uses graphics to represent statistical models. While
Bayesian Networks and SEMs both carry the capabilities of “describing complex
multivariate distributions and using graphs to visualize the relationships” (Almond et
al., 2015, p. 100), they share several key differences (Anderson & Vastag, 2004;
Almond et al., 2015; Pearl, 1998). First, Bayesian networks most commonly use
discrete variables (or discretized continuous variables) with multinomial distributions,
whereas SEMs normally work with continuous variables when multivariate normal
distribution is assumed. Second, in Bayesian networks, the arrows (arcs) are directed
and the directed graph cannot be cyclic; when two variables are not connected by arcs,
they are considered to be conditionally independent. On the other hand, the arrows in
SEMs can be bidirectional to indicate correlations; when two variables are not
connected, they are assumed to have no direct causal relationships, and their
conditional independence is not necessarily implied. Third, error terms are often
modeled explicitly in SEMs, but they are usually “implicit in the distribution locked
in the edges” (Almond et al., 2015, p. 100) in Bayesian networks. Fourth, the
distribution modeled in SEMs usually focuses on a population, whereas in Bayesian
networks, the modeling often focuses on examining probabilities for individuals.
Because of these differences, the interpretations made from Bayesian networks and
SEMs can be very different.
In educational assessment, the structure of a Bayesian network is often
informed by ECD (Almond et al., 2015; Kim, Almond, & Shute, 2016; Mislevy,
Steinberg, Breyer, Almond, & Johnson, 2002; Shute, 2011) because both Bayesian
network and ECD “support multidimensional models in terms of cognitive
theory—specifically, with models motivated by an information-processing
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perspective” (Almond et al., 2015, p. 12). This is particularly useful when the
relationships between variables are complex, as in the case of a scenario-based
assessment or a game-based assessment. Based on the ECD blueprint of an
assessment, student proficiency models can be used to identify the relevant nodes (i.e.,
proficiency variables) in a Bayesian network, and the claims regarding students’
KSAs required to demonstrate their proficiencies can be used to identify the
connections between the nodes. After score-level data are collected from the
assessment tasks, our knowledge about students’ proficiency can be updated as more
or new evidence becomes available. While Bayesian network is capable of handling
both discrete and continuous variables, score data which are continuous in nature are
often discretized (e.g., categorizing students into low, medium, and high levels based
on their scores) for meaningful interpretations.
In this study, a Bayesian network was constructed to examine the
inter-dependencies among the variables of the KSAs being measured in the
scenario-based language assessment. Given that the scenario-based language
assessment developed for the present study incorporated an ECD-informed
assessment structure to measure complex constructs of L2 communicative
competence in the TLU domain of building and sharing knowledge, Bayesian
networks were considered an adequate approach to investigate the conditional
dependencies between L2 learners’ topical knowledge and their L2 KSAs as they
attempted to achieve the scenario goal.
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Significance of the Study
The current study carries a number of possible theoretical, methodological,
and pedagogical implications for the field of applied linguistics, particularly in
language assessment.
Theoretically, this study contributes to the understanding of the role of L2
learners’ topical knowledge and its relation to L2 KSAs in a language assessment. In
order to properly capture the nature of topical knowledge, this study operationalized
topical knowledge as both knowledge of topical content and knowledge of lexical
meanings, and a set of items related to the theme of the scenario-based language
assessment were designed to measure L2 learners’ topical knowledge. By
administering the same set of items to the test-takers both before and after the
scenario, it can be observed how much topical knowledge the test-takers already had
(i.e., prior topical knowledge), and how much they learn about the topic in the process
of achieving the scenario goal (i.e., topical learning). Through the test design, this
study may provide insights into how L2 learners utilize their prior topical knowledge
to complete the language tasks, and how a highly-contextualized scenario-based
assessment may facilitate topical learning.
Methodologically, the current study informs the use of scenario-based
assessment in L2 assessment contexts as well as the test design and the statistical
procedure for an assessment with complex constructs. Because scenario-based
assessment aims to simulate real-life language use, it is crucial for the storyline
embedded in the scenarios to be coherent so that test-takers can perform in a way that
is natural to their cognitive functioning (O’Reilly et al., 2015). With a coherent
structure, the assessment results subsequently may allow test users to make
meaningful interpretations of the evidence collected from test-takers’ performance. In
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order to do so, the scenario-based language assessment in this study adopts the key
literacy practice of building and sharing knowledge as its theoretical framework, and
an ECD framework as its design principle. The coherent test design also allows for
the development of a Bayesian network to model the dependencies among L2
learners’ topical knowledge and their L2 KSAs, a measurement method rarely used in
the context of L2 assessment. The scarcity of its use is primarily due to the fact that,
until fairly recently, the technical constraints have made it difficult to measure
complex constructs or simulate real-life language use coherently and systematically
within an assessment.
Pedagogically, the current study attempts to address the facilitation of learning
through meaningfully contextualizing an assessment, where test-takers can apply their
L2 KSAs in an authentic manner (Hidalgo, Sata, & Suzuki, 2015). By examining the
extent to which test-takers gained topical knowledge while completing the language
tasks to fulfill the scenario goal, this study demonstrates how a purpose-driven,
high-contextualized scenario-based language assessment could both be used to gauge
L2 learners’ language proficiency and serve as a learning medium.
Lastly, weaving all theoretical, methodological, and pedagogical implications
together, this study discusses the findings through the lens of a learning-oriented
assessment framework (Purpura & Turner, 2014, forthcoming; Turner & Purpura,
2016), which allows for a systematic inspection of the interpretations yielded by the
scenario-based language assessment from multiple interrelated dimensions: the
proficiency dimension, the elicitation and evidence dimension, the contextual
dimension, the socio-cognitive dimension, the instructional dimension, the
socio-interactional dimension, and the affective dimension. The learning-oriented
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assessment approach to providing evidence for validation of scenario-based
assessment will be discussed in the next chapter.
Limitations of the Study
The interpretations and generalizability of the current study were bound by a
number of limitations.
First, in order for the scenario-based assessment to have a concrete structure,
the key literacy practice of building and sharing knowledge and its relevant literacy
activities were chosen to be the theoretical foundation of the assessment design.
Therefore, test-takers’ L2 proficiency could only be properly interpreted within the
scope of this specific literacy practice. In addition, the scenario-based language
assessment was designed around a particular theme for the purpose of having a
coherent storyline. As a result, caution should be taken when interpreting the
relationship between L2 learners’ topical knowledge and their L2 KSAs, given that
the theme chosen was on a generic topic. In other words, it is possible that the nature
of the relationship may change when the topic shows more subject- or
discipline-specificity.
Second, given that the scenario-based language assessment in this study was
developed as a placement exam module aimed for high-intermediate (CEFR B2)
learners, the range of the test-takers’ proficiency levels were restricted, recruiting only
L2 learners at the intermediate level (CEFR B1+), high-intermediate level (CEFR B2),
and advanced level (CEFR B2+). As a result, interpretations regarding learners’ L2
proficiency in relation to their topical knowledge and L2 KSAs could not be
generalized to other proficiency levels.
36
Summary
Chapter I provided the introduction and the context of the current study,
highlighting the significance of utilizing a scenario-based language assessment to
examine the relationship between L2 learners’ topical knowledge and L2 KSAs. The
background of the study, describing the gap in the literature and the motivation of the
current study, was first presented, followed by the purpose of the study and the
research questions. Then, key terms related to the theoretical constructs, assessment
approaches, as well as the statistical procedures adopted in this study were defined.
The significance of the current study was presented, and the limitations were
acknowledged. In the next chapter, the literature pertaining to the nature of topical
knowledge, its role in L2 classrooms, how topical knowledge has been conceptualized
and operationalized in L2 assessment contexts, as well as the use of scenario-based




Chapter II reviews the literature relevant to this study to provide a theoretical
and empirical foundation for the research. Researchers in various educational settings
have long been interested in the role that topical knowledge plays in learning and
assessment. Such an interest has received increasing attention in L2 contexts due to
questions of the inseparability between topical knowledge and communicative
language competence (e.g., Bachman & Palmer, 2010; Purpura, 2017). This chapter
first provides a review of how topical knowledge has been theoretically
conceptualized and empirically operationalized in general educational research. Then,
bridging the relationships between topical knowledge and L2 proficiency, literature
concerning how topical knowledge has been conceptualized in the construct
definitions of L2 proficiency, how it has been incorporated into L2 instruction, and
how it has been operationalized in L2 assessment research is reviewed. Next, a review
of the assessment approach adopted in the current study, scenario-based assessment,
is provided. Finally, the chapter concludes with a review of the analytic method
Bayesian networks regarding how it has been applied to educational assessment
contexts.
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The Nature of Topical Knowledge
Topical knowledge, or what many have referred to as content, prior, or
background knowledge, can be roughly defined as individuals’ knowledge of the
subject matter or topic they engage in (Marzano, 2004; Lee & Pang, 2018). While the
terms topical knowledge, content knowledge, prior knowledge, and background
knowledge have been used somewhat interchangeably in the literature, several
researchers have acknowledged the nuances between the terms and have argued that,
depending on the research purposes, the terms may need to be properly distinguished
(e.g., Alexander, Schallert, & Hare, 1991; Dochy & Alexander, 1995; O’Reilly &
Sabatini, 2013). Noting that these commonly used knowledge terms (e.g., content
knowledge, prior knowledge) had not been consistently defined or their nuances
adequately distinguished, Alexander et al. (1991) conducted an extensive survey of
the construct definitions of knowledge in the literature on cognition and literacy as an
attempt to unify the conceptualizations and definitions of these terms across different
fields of research. Based on the results of their survey, the authors provided specific
definitions for a list of commonly used terminology of knowledge. In particular, prior
knowledge, treated as synonymous with background, experiential, and world
knowledge, was defined as “[t]he sum of what an individual knows”; content
knowledge, considered as a specific type of prior knowledge, was defined as “formal
and informal [conceptual] knowledge of some aspect of one’s physical, social, or
mental world”; and topical knowledge, encompassing both prior and content
knowledge, was defined as “[t]he interaction between one’s prior knowledge and the
content of a specific passage or discourse” (Alexander et al., 1991, pp. 332-333). In
other words, topical knowledge involves prior knowledge, but concerns especially
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what individuals already know about the conceptual aspects of the subject, such as
topic-related ideas, facts, discourse, or cultural norms. Unfortunately, more than a
decade after Alexander et al.’s seminal work, many studies continued to use the terms
prior, background, and topical knowledge interchangeably or without clear and
consistent distinctions. Therefore, in this section of the literature review, relevant
studies on prior, background, and topical knowledge were considered as part of the
broadened discussion of topical knowledge. Content knowledge, on the other hand,
was viewed as a component of topical knowledge.
The Characteristics of Topical Knowledge
Building on Alexander, Schallert, and Hare’s (1991) work, Dochy and
Alexander (1995; also see Dochy, Moerkerke, & Martens, 1996) identified several
characteristics topical knowledge possesses. They observed that learners’ topical
knowledge is fluid, structured, and available for activation from working or long-term
memory before a learning task. Additionally, Dochy and Alexander discussed several
key dimensions of topical knowledge, stating that these dimensions play a central role
in understanding the characteristics of topical knowledge. The main dimensions of
topical knowledge as identified by Dochy and Alexander will be described below. It
should be noted, however, that these characteristics are by no means an exhaustive
description of what topical knowledge is.
The first key dimension of topical knowledge is that it can exist in either a
declarative state (i.e., knowledge of facts and meanings), a procedural state (i.e., the
application, integration, and manipulation of knowledge), or a conditional state (i.e.,
knowledge of when and why a particular skill or strategy should be used). Much
discussion has ensued about the declarative and procedural states of topical
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knowledge (e.g., Anderson, Reynolds, Schallert, & Goetz, 1977; Cohen, 1983), but
with the increasing interest in situative learning where students are encouraged to
utilize their KSAs to participate in contextually meaningful activities (Pellegrino,
Chudowsky, & Glaser, 2001), the conditional state of topical knowledge has started to
receive a fair share of attention particularly because situative learning tasks demand
integrated performances. As a result, such tasks can allow educators to examine
whether learners are applying and maximizing their topical knowledge within suitable
contexts.
The second key dimension of topical knowledge is that it can be explicit or
implicit. Explicit knowledge refers to knowledge that is consciously known and can
be explicitly articulated by the possessor (Davies, 2001; Prawat, 1989). Implicit
knowledge, on the other hand, resides in long-term memory at a “deeper, less
accessible level of awareness” (Dochy & Alexander, 1995, p. 230). However, with
proper activation mechanisms (e.g., a déjà vu moment or a particular learning task),
implicit knowledge can become explicit. Similarly, if a piece of explicit knowledge is
unused or unanalyzed over a period of time, it can become implicit. In other words,
the explicit or implicit knowledge states are not dichotomous, reflecting the fluidity of
topical knowledge.
The third key dimension of topical knowledge, specifically topical knowledge
that is explicit in nature, is that it can involve episodic and semantic knowledge. As
Baddeley (2015) described, semantic knowledge relates to an individual’s general
knowledge about the world. For example, upon seeing the word “lemon,” a learner’s
semantic knowledge allows him to immediately know not only what the word means,
but also how lemons taste, the associated color, and where they can be bought.
Episodic knowledge, on the other hand, relates to knowledge of specific episodes or
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events that occurred at a specific time and place (Baddeley, 2015). While a theoretical
distinction has been made between semantic and episodic knowledge, Dochy and
Alexander (1995) did not find them to be operationalized in any sharp distinction in
empirical studies. In fact, as Purpura (2017) suggests, individuals can draw on both of
their semantic and episodic knowledge as resources of their topical knowledge.
Another characteristic of topical knowledge that needs to be recognized,
though not specified in Dochy and Alexander (1995), is that it can be accurate or
inaccurate, with the latter often being referred to as misunderstanding or
misconception (Dochy, Segers, & Buehl, 1999). As Lipson (1982) discovered from
her reading research, for learners to extract proper information from a reading text,
the quality of their topical knowledge is just as salient as the quantity. Studies have
also found that learners with inaccurate topical knowledge would have more
undesirable performance outcomes than those without topical knowledge, suggesting
that “conceptual change can be more difficult than initial learning” (Shapiro, 2004, p.
163). For example, van Loon, de Bruin, van Gog and van Merriënboer (2013) found
that young learners with inaccurate topical knowledge prior to studying new concepts
would be overconfident when judging the quality of their learning, and therefore were
unable to properly monitor their learning progress. Similarly, Dinsmore and Parkinson
(2013) revealed a learner’s confidence in their topical knowledge may have an effect
on their self-regulated learning, in which case inaccurate topical knowledge may
become a hindrance.
As illustrated above, the characteristics of topical knowledge are
multidimensional in nature. Topical knowledge can exist in different states in both
long- and short-term memory. To complicate matters further, different dimensions of
topical knowledge can “work in concert with one [an]other, or can operate in conflict”
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(Dochy & Alexander, 1995, p. 237). In educational settings, it is especially critical to
take into account the multidimensionality of topical knowledge when providing
students with learning or assessment tasks, so that students’ performance can be
maximized by strategically utilizing various topical resources in addition to
effectively applying their KSAs to complete the tasks (McCarthy et al., 2018).
Common Types of Topical Knowledge
Just as complex as its characteristics, topical knowledge has been
conceptualized to carry different forms in the literature (Dochy & Alexander, 1995).
In order to consolidate the various forms and components of topical knowledge as
identified in the literature, Dochy and Alexander presented a conceptual map of
topical knowledge to illustrate its basic constructs (Figure 2.1). Similar to the key
dimensions identified by the authors, the components of topical knowledge as
depicted in the conceptual map are by no means exhaustive; rather, they merely
represent some of the most common types of topical knowledge. Further, the
rectangular shape as well as the relative sizes and positions of each knowledge term
are used arbitrarily, meaning that they do not imply “the quality or quantity of each
knowledge type” (Dochy & Alexander, 1995, p. 232). To avoid misinterpretation of
the illustration, Dochy and Alexander noted that the map does not represent a
processing model of knowledge use, nor does it indicate how knowledge is acquired.
They also acknowledged that the forms of topical knowledge vary among individuals,
contexts, and their interactions; therefore, the states of the components of topical
knowledge are constantly changing.
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Figure 2.1. Representation of Topical Knowledge Components. Adapted from
“Mapping prior knowledge: A framework for discussion among researchers,”
by F. J. R. C. Dochy and P. A. Alexander, 1995, European Journal of
Psychology of Education, 10, p. 231. Copyright 1995 by Springer. Reprinted
with permission.
According to Dochy and Alexander’s (1995) conceptualization, topical
knowledge, very broadly speaking, concerns an individual’s knowledge of concepts
(i.e., conceptual knowledge). Within conceptual knowledge, the subcomponents of
topical knowledge can be further categorized into content knowledge, subject-matter
knowledge, domain knowledge, and discipline knowledge, each of them representing
“more specialized […] bodies of concepts” (Dochy & Alexander, 1995, p. 233). To
elaborate, content knowledge refers to an individual’s knowledge of facts, theories,
and principles that can be acquired formally through instruction or informally through
life, work, and study (i.e., experiential knowledge). When the content knowledge is
acquired through formal instruction, especially in an academic or a professional
setting, it is often referred to as subject-matter knowledge. Domain knowledge
concerns the type of content knowledge that is specific to a particular field of study,
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such as linguistics of psychology. Finally, discipline knowledge refers to an even
more specialized form of content knowledge than domain-specific knowledge, for
instance, computational linguistics or educational psychology. All of these different
types of topical knowledge can be in various dimensions: declarative, procedural, or
conditional; explicit or implicit; and semantic or episodic.
As described earlier, a key characteristic of topical knowledge is that it is fluid
and is continuously shaped by the sociocultural surroundings and sociocognitive
requirements of the communicative actions. To address how topical knowledge and
external stimuli interact, Dochy and Alexander (1995) included the component of a
knowledge interface in their conceptual map of topical knowledge, explaining that a
knowledge interface allows individuals to “build a meaningful framework from
existing knowledge that facilitates the interchange between what is already known
and what is to be known” (p. 234). Such a notion is particularly important in the
design of instructional or assessment tasks that view topical knowledge as part of the
construct because only when a knowledge interface meaningfully serves as a bridge
between learners’ topical knowledge and their performance outcomes through the task
can appropriate interpretation be made.
Measuring Topical Knowledge
Considering that topical knowledge encompasses various types of knowledge
(e.g., content knowledge, domain-specific knowledge) and bears multidimensional
characteristics (e.g., explicit or implicit), different assessment methods have been
used to measure learners’ topical knowledge, with the most commonly used
techniques including multiple-choice, open questions/cloze/completion, association,
recognition/matching tests, free recall, and familiarity rating (Dochy, Segers, & Buehl,
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1999). In general, the selected-response task types allow researchers to specify the
types or dimensions of topical knowledge to be assessed, and the constructed-
response types offer potentials for researchers to gauge the width and depth of
learners’ topical knowledge. While familiarity rating (e.g., “How familiar are you
with this topic?”) was considered one of the commonly used methods to measure
topical knowledge, Dochy et al. (1999) questioned its validity given that topical
knowledge is not directly assessed. In their construct validation study, Valencia,
Stallman, Commeyras, Pearson, and Hartman (1990) used an interview, a
multiple-choice vocabulary test, a topic relevance vocabulary judgment test, and a
content prediction test to examine third/fourth- and ninth-grade students’ topical
knowledge on a variety of topics, such as plants and people (for third/fourth graders),
human circulation (for ninth graders), and petsitter (for both groups). Using learners’
responses in the interview as the validation criterion, Valencia et al. (1990) found that
the three selected-response tests and the interview appeared to assess different aspects
of topical knowledge. They concluded that, while selected-response tasks could
suffice if the goal is to measure a specific body of topical knowledge, a combination
of extended-response tasks and selected-response tasks may provide a more
comprehensive picture of what learners already know.
In an attempt to examine whether different assessment methods can properly
measure different types and dimensions of topical knowledge, Hailikari, Nevgi, and
Lindblom-Ylänne (2007) assessed mathematical topical knowledge in terms of
declarative knowledge and procedural knowledge, with declarative knowledge
operationalized as knowledge of facts and knowledge of meaning, and procedural
knowledge operationalized as integration of knowledge and application of knowledge.
Each type of topical knowledge was measured using a distinct assessment method:
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knowledge of facts was measured by asking students to enumerate as many
subject-related concepts as possible (i.e., free recall); knowledge of meaning was
measured by asking students to provide definitions for the concepts; integration of
knowledge was measured through students’ ability to identify the interrelations
between different mathematical concepts; and application of knowledge was
measured using six mathematical problem-solving tasks. The findings suggested that
the four subtypes of topical knowledge could be properly distinguished via various
assessment methods; however, each played a different role in predicting students’
performance in mathematics. To illustrate, Hailikari et al. (2007) found that
procedural knowledge, combined with prior learning success, was the best predictor
of students’ successful performance in mathematics courses, whereas declarative
knowledge was found to be insufficient in predicting students’ achievement. Echoing
Dochy et al. (1999) and Valencia et al. (1990), Hailikari et al. (2007) again showed
that different assessment methods may elicit different types of topical knowledge,
affecting the observation of its impact on performance outcomes. Thus, it is critical
that assessment methods be properly selected when measuring topical knowledge.
In sum, previous studies have demonstrated that topical knowledge is
multidimensional in nature (e.g., declarative, procedural, or conditional), carries
various forms (e.g., content knowledge, discipline knowledge), and may directly or
indirectly have an effect on both learning processes and outcomes. Commenting on
the importance of topical knowledge on academic success for K-12 learners, Neuman,
Kaefer, and Pinkham (2014) highlighted that having relevant topical knowledge
allows learners to make meaningful inferences and subsequently acquire a principled
understanding of the listening and reading materials, particularly when they encounter
informational texts with high subject specificity. The inseparable relationship between
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topical knowledge and learning has led Shapiro (2004) to argue that not explicitly
accounting for the effects of topical knowledge on learning can jeopardize “the
validity of learning outcomes research” (p. 161). Researchers have suggested that
more research should be done to better understand different forms of topical
knowledge and how they are activated and processed (Dochy et al., 1991; Hailikari et
al., 2007; Hoz, Bowman, & Kozminsky, 2001). While some studies have attempted to
investigate the underlying components of topical knowledge through the utilization of
various assessment forms (e.g., Hailikari et al., 2007; Hailikari & Nevgi, 2010), the
findings are still restricted to the disciplines under investigation and thus cannot yet
be widely generalized.
The Relationships between Topical Knowledge and L2 Proficiency
Having established how topical knowledge has been conceptualized in general
educational research in the previous section, this section narrows the scope and
examines how topical knowledge has been conceptualized within L2 research. It has
been well acknowledged that, to achieve communicative success, L2 learners need to
rely on not only their L2 KSAs but also the interaction between their L2 KSAs,
topical knowledge, context of communication, and the sociocognitive features of task
engagement (Purpura, 2017). While topical knowledge has gained an increasing
amount of attention in the construct definitions of L2 proficiency in the past two
decades, it has not always been explicitly recognized as part of L2 use.
Lado (1961) provided one of the earliest conceptualizations of L2 proficiency.
Taking a trait-centered approach to construct definition (Purpura, 2017), he viewed
language as “a complex system of communication” (Lado, 1961, p. 2) and
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schematized the system as two individuals using various linguistic forms and their
literal meanings as language resources to understand the cultural and individual
meanings conveyed through each other’s utterances. While topical knowledge was not
explicitly specified in Lado’s conceptualization of L2 proficiency, it was implied that
interlocutors would need relevant topical knowledge, particularly with respect to
sociolinguistic, sociocultural, and experiential knowledge, to effectively convey
linguistic, semantic, cultural, and individual meanings. However, as Purpura (2017)
observed, Lado took a rather restrictive approach to assessment, advocating for the
use of information that was “common knowledge in the culture where the language
was spoken” (p. 205) as test input so that construct-irrelevant variance could be
avoided. Such a stance suggests that in Lado’s conceptualization, even though topical
knowledge was implicitly a part of L2 proficiency, it was viewed as a source of test
bias.
Also taking a trait-based approach, Oller’s (1979) conceptualization of L2
proficiency greatly advanced the notion of topical knowledge in L2 use. Oller defined
L2 proficiency as learners’ ability to pragmatically map linguistic elements with
contexts as pragmatic expectancy grammar, a global trait underlying general
language proficiency. He described L2 use as conveying “information about people,
things, events, ideas, states of affairs, and attitudes toward all the foregoing” (Oller,
1979. p. 17, italics in the original) in consideration of what would be appropriate to
the context. In order for language users to have “expectations” regarding the
context-appropriate language components they encountered in real life, they would
need to draw on topical knowledge in terms of conceptual, or factual knowledge as
well as experiential knowledge. Even though Oller’s unitary trait hypothesis was
eventually rejected by subsequent empirical studies (e.g., Bachman & Palmer, 1982;
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Farhady, 1983; Sasaki, 1996; Volmer & Sang, 1983), the inclusion of all linguistic
knowledge, contextual factors, topical (conceptual and experiential) knowledge, and
pragmatic knowledge in his conceptualization of L2 proficiency is “strikingly similar”
(Purpura, 2017, p. 39) to some contemporary views of L2 proficiency.
In the late 1970s and early 1980s, the communicative approach to language
teaching and testing started to receive a great amount of attention. Canale and Swain
(1980) and Canale (1983) proposed one of the major theoretical frameworks to
address the nature of L2 proficiency in terms of communicative competence (CC). In
their framework, CC is multi-componential, consisting of grammatical competence,
sociolinguistic competence, discourse competence, as well as strategic competence,
which is defined as compensatory strategies that serve as mediation between
competence and performance (Purpura, 2008, 2016). The CC model provided a
comprehensive view of L2 proficiency, and by including sociolinguistic competence
and discourse competence, the CC model expanded the understanding of L2
proficiency by acknowledging the role of context in shaping L2 use. To illustrate,
Canale (1983) mentioned that the “mastery of appropriate use and understanding of
language in different sociolinguistic contexts” should depend on “appropriateness of
meaning and forms” (p. 339). However, it is unclear how the “meaning” aspect in the
CC model can be systematically distinguished between literal meaning, intended
meaning, and pragmatics. Further, the role topical knowledge may play in
communicative competence was not considered in the model despite the fact that
topical knowledge is highly relevant to the understanding of what can be deemed
appropriate to the contexts of communication, which may be drawn from L2 learners’
prior experience, cultural awareness, or disciplinary knowledge. Nonetheless, the
limitations of the CC model did not overshadow its invaluable influence, as the
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conceptualization of L2 proficiency as depicted in the model served as the foundation
of communicative language teaching and testing that still dominates L2 education
today.
Inspired by the CC model, Bachman (1990) and later Bachman and Palmer
(1996, 2010) proposed a model of communicative language ability (CLA) to further
broaden the construct of L2 proficiency. In the CLA model, topical knowledge, along
with affective schemata and strategic competence, are all moderating factors of L2
proficiency, and their interaction with language knowledge determines and shapes L2
use. This is also the first L2 proficiency model where topical knowledge is explicitly
acknowledged as a part of communicative competence. According to Bachman and
Palmer, language knowledge included organizational knowledge and pragmatic
knowledge. Organizational knowledge, focusing on the formal aspect of language use,
was further categorized into grammatical knowledge and textual knowledge.
Meanwhile, pragmatic knowledge focused on the functional and social aspects of
language use, and was divided into functional knowledge and sociolinguistic
knowledge. Through topical knowledge, learners would be able to retrieve relevant
information, presumably from long-term memory, to facilitate their language
performance by demonstrating various aspects of language knowledge as appropriate
to the communicative activities.
Seeing that topical knowledge is “involved in all language use” (Bachman &
Palmer, 2010, p. 41), Bachman and Palmer further discussed how topical knowledge
may be conceptualized and operationalized in an L2 assessment. They proposed three
options for defining the measured construct of L2 proficiency in consideration of
topical knowledge: (1) defining language ability as the sole construct (i.e., L2
learners’ topical knowledge is not assessed), (2) defining language ability and topical
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knowledge as an integrated, single construct, and (3) defining language ability and
topical knowledge as separate constructs. They further suggested that the construct in
relation to topical knowledge be defined based on the types of interpretations to be
made from the assessment results. For example, if the construct definition of an
assessment adopts the first option where topical knowledge is not considered, the
appropriate interpretations to be made are those related to L2 learners’ isolated
components of language ability only, such as knowledge of phonological form.
While Bachman and Palmer’s CLA model has greatly influenced the
perception of the role topical knowledge plays in L2 proficiency, several issues
remain to be addressed. As noted by Purpura (2017), the knowledge structures of
topical knowledge in long-term memory, the relationship between topical knowledge
and L2 knowledge, and the extent to which topical knowledge should be assessed in
an L2 assessment remain unclear. In fact, given that the ultimate purpose of language
use is to communicate, Purpura (2017) questions whether it is even possible to
separate topical knowledge from language ability.
Building on the works of Bachman and Palmer (1996) and Chapelle (1998),
Douglas (2000) advocated that the inclusion of topical (background) knowledge as
part of the underlying constructs of L2 proficiency is essential, particularly in
language for specific purposes (LSP) contexts. When language is used for specific
purposes (e.g., academics, aviation, health care), Douglas stressed that L2 knowledge
alone is insufficient to successfully achieve communicative goals; learners’ specific
purpose background knowledge, defined as their factual and experiential knowledge
associated with the LSP contexts, is just as important. Nonetheless, Douglas pointed
out that thus far, LSP assessment still credits performance mainly based on
test-takers’ L2 KSAs. There has not been a satisfying assessment approach to
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concurrently measure learners’ specific purpose language ability and background
knowledge.
In an attempt to reorient the focus of L2 assessment from an (over)emphasis
on accuracy to what communication really is about, i.e., meaning conveyance,
Purpura (2017) proposed a meaning-oriented model of L2 proficiency where “context,
topical content, and cognition/disposition as potential moderators of L2 proficiency in
task engagement” (p. 47) were all considered. In the model, L2 knowledge is
composed of semantic-grammatical knowledge, propositional/topical/content
knowledge, and pragmatic knowledge. Particularly for propositional/topical/content
knowledge and the implicational aspect of pragmatic knowledge, learners’ L2
proficiency is demonstrated through their ability to express, interpret, co-construct, or
negotiate meanings by utilizing appropriate semantic-grammatical resources, topical
knowledge, and sociocognitive strategies as well as taking relevant contextual factors
into account. To emphasize that topical knowledge is an inseparable aspect of L2
proficiency, Purpura specified the types of topical resources L2 learners may utilize to
achieve their communicative goals, including explicit semantic memory, explicit
episodic memory, autobiographical memory, implicit memory, and visuo-spatial
memory, echoing previous claims in general educational research that topical
knowledge can exist in many forms (e.g., Dochy & Alexander, 1995).
Oh (2018) is perhaps the first to empirically operationalize Purpura’s (2017)
meaning-oriented model. Focusing on L2 learners’ ability to convey meaning across
writing tasks of different TLU domains (i.e., socio-interpersonal, socio-transactional,
and academic), Oh examined the extent to which L2 learners performed differently
when provided with access to linguistic tools (i.e., spelling check, grammar check,
and thesaurus) for the purpose of generalizing, explaining, and extrapolating
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test-takers’ test performance with respect to their real-life language use. Adopting
Purpura’s model as the theoretical framework, Oh constructed an analytic writing
scale and included the following components: lexical form and meaning,
morphosyntactic form and meaning, cohesive form and meaning, topical meaning,
functional meaning, and implied meaning. In particular, topical meaning was
operationalized as the meaningfulness, relevance, and sufficiency in elaboration of the
content. The results of a series of rigorous statistical procedures verified that Oh’s
writing scale could lend empirical evidence in support of Purpura’s (2017) model.
Although more empirical evidence is still needed to fully support Purpura’s model, it
has shown to provide a comprehensive framework for the development of L2
assessment where the ultimate interpretation to be made is the extent to which
test-takers’ test performance reflects their real-life language use. Further, Purpura’s
elaboration on the nature of propositional/topical/content knowledge offers an
advanced understanding of the relationship between topical knowledge and L2
proficiency.
Having established the close relationship between topical knowledge and L2
proficiency, especially in a communicative-oriented TLU domain, the following
subsections review how topical knowledge has been perceived and operationalized in
L2 classrooms and various L2 assessment contexts.
The Role of Topical Knowledge in L2 Classrooms
In the context of language classrooms, learners’ topical knowledge is more
frequently referred to as content knowledge to distinguish learners’ factual or
conceptual knowledge about the subject matter from their disciplinary linguistic
knowledge. The interest in the role of topical knowledge in second or foreign
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language classrooms can be traced back to as early as the 1960s when the Canadian
Immersion program demonstrated success in their English-speaking students’
acquisition of both high levels of French proficiency as well as knowledge of the
subject matters (Lambert & Tucker, 1972). Such an achievement, along with the
movement of communicative language teaching, greatly inspired the integration of
topical learning and language instruction in various educational contexts.
One prominent example of the integration of content and language is the
teaching of language for specific purposes (LSP), where language learners, usually
adults with professional, occupational, or academic needs, are instructed with
authentic language and materials for real-life language use (Upton & Connor, 2013).
As Belcher (2009) explained, the motivation behind the LSP approach is “to help
those especially disadvantaged by their lack of language needed for the situations they
find themselves in, hope to enter, or eventually rise above” (p. 3). While different
types of LSP models have been developed over the years, English for academic
purposes (EAP) and English for occupational purposes (EOP) are arguably the most
notable subdisciplines of LSP (Brinton, 2013; Dudley-Evans & St. John, 1998;
Flowerdew & Peacock, 2001; Strevens, 1977). Conventionally, EAP curriculum
emphasizes academic language, as its proponents believe that academic language
skills, linguistic structures, and vocabulary are transferable across disciplines and
academic contexts (Flowerdew, 2013). Similarly, the emphasis of EOP courses is on
how language tasks are carried out in occupational settings (e.g., business, health
care), with the social dimension of language use (i.e., pragmatics) particularly stressed
(Koester, 2013). In other words, in EAP/EOP courses, the ultimate goal is for learners
to use English to “accomplish purposes and engage with others as members of social
groups” (Hyland, 2002, p. 391), and authentic topic or content mainly serves as a
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vehicle for learners to acquire the language-related KSAs of interest. As a result, the
evaluation of the learning outcomes in these courses usually focus on the development
of language proficiency rather than that of topical knowledge.
Extending the content-and-language-integration pedagogy from specific
purposes contexts to general L2 classrooms, content-based instruction (CBI) considers
the target language as both “an immediate object of study in itself” and “a medium for
learning a particular subject matter” (Dueñas, 2004, p. 74). That is, unlike LSP whose
instructional aim is more language-driven, CBI stresses the “concurrent teaching of
subject matter and second language skills” (Brinton, Snow, & Wesche, 1989, p. 2).
The dual focus of language and content allows language learners to use the target
language for meaningful and purposeful communication, and thus enabling learners to
acquire context relevant forms, meanings, and disciplinary knowledge. Such a feature
has led CBI to become an influential pedagogical approach in L2 classrooms (Brinton
& Snow, 2017). In addition, because learners are exposed to coherent information and
are provided with opportunities to fulfill the gaps between what they already knew
and what is to be learned, they are more likely to demonstrate deep learning
(Anderson, 1990; Dueñas, 2004; Genesee & Lindholm-Leary, 2013). However, as
noted by Brinton and Snow (2017), despite its many potential advantages in L2
classrooms, some issues of CBI have been repeatedly identified. For example,
researchers have found that teachers who incorporate CBI tend to pay more attention
to content than language (Brinton & Holten, 2001; Eskey, 1997; Lyster, 2007). When
examining how preservice teachers of PreK-12 ESL classrooms designed CBI lesson
plans, Baecher, Farnsworth, and Ediger (2014) found that these teacher candidates
identified more content objectives than language objectives, with little attention paid
to grammatical structure, language functions, and language learning strategies. Such
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an unbalanced instructional focus only adds to the concern raised by Spada (2016)
over the problematic expectation that learners develop language and content
knowledge simultaneously without explicit form-focused language instruction.
Another issue is that there has been little consensus regarding what language and
content entail in CBI, with several studies revealing that teachers’ perception on what
language and content are vary across disciplines or educational settings (e.g., Davison,
2005; Tan, 2011). In classrooms where content and language are taught by different
instructors, studies have also shown power struggles between language and content
teachers. To illustrate, Tan (2011) examined how math, science, and language
teachers in Malaysia collaborated on CBI, and found that the math and science
teachers in her study generally did not value highly the importance of language
instruction. These issues notwithstanding, CBI continues to maintain its positive
impact in L2 classrooms. As noted by Basturkmen (2006), CBI is being extensively
applied to ESP classrooms today. Teachers and researchers contend that the CBI
approach allows language to be effectively learned through the presentation of
contextualized and coherent content that reflects purposeful language use (Brinton &
Snow, 2017; Brinton et al., 1989; Met, 1991).
In the 1990s, the European Commission (EC) proposed that citizens in the
European Union (EU) should be proficient in at least two other languages of the EU
Community in addition to one’s own mother tongue, hoping to increase the
professional and personal mobility and cross-cultural awareness of its citizens
(Dalton-Puffer, Nikula, & Smit, 2010). The high demands of foreign language
learning have led researchers and practitioners to acknowledge that traditional foreign
language teaching, where the focus is on the form and linguistic structures, falls short
of meeting the learners’ need to communicate effectively in the target language.
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Seeing the benefit of learning language through meaningful contexts, the researchers
working with the EC followed the methodologies from the precedent bilingual
immersion programs as well as LSP and CBI approaches and launched the content
and language integrated learning (CLIL) approach, which aims to intensify the EU’s
much desired integration and globalization processes through its dual focus on the
learning of both language and topic/content in a naturalistic environment (Hönig,
2009). The increasing popularity of CLIL has inspired a great amount of research,
particularly on “its impact on learning processes, results, and contexts” (Marsh &
Frigols Martín, 2013, p. 6). In general, there has been promising, though not definitive,
empirical evidence to show that CLIL learners have better target language
performance than non-CLIL learners (de Zarobe & Catalán, 2009).
In sum, the advantages of integrating language and topical content instruction
to promote overall learning outcomes have been well supported by both theoretical
foundations and empirical evidence. Despite their historical and pedagogical
differences, LSP, CBI, and CLIL all reveal that language learners’ topical content
knowledge plays an essential role in their ability to communicate in a “substantively
meaningful or content responsible” manner (Purpura, 2016, p. 197), and should be
viewed as an integral component of L2 proficiency.
The Role of Topical Knowledge in L2 Assessment
While the importance of topical knowledge in facilitating language has been
greatly acknowledged, the role of topical knowledge in assessment is less
clearly-defined mostly due to the complexity of operationalizing the constructs of
topical knowledge and L2 KSAs separately. In the context of CLIL, it is a widely
noticed conundrum when it comes to assessment, for there has been a continuous
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debate on how to strike a balance between assessing language and assessing content
(Morgan, 2007). The inclusion of topical knowledge as part of the measured construct
is particularly advocated in the context of LSP assessment, as researchers argue that
test-takers’ LSP assessment performance cannot be properly interpreted without the
consideration of both their specific purpose language and background knowledge
(Douglas, 2000, 2005; Emery, 2014). Nonetheless, especially when it comes to
assessing general communicative language proficiency, very few existing L2 tests
have incorporated topical knowledge as part of the measured construct.
Despite the fact that topical knowledge has not always been explicitly defined
as part of the measured construct in L2 assessment, many studies have been
conducted to investigate the effect of learners’ topical knowledge on their L2
performance, particularly in reading (e.g., Alderson & Urquhart, 1985a, 1985b;
Brown, 1984; Clapham, 1996; Hill & Liu, 2012; Krekeler, 2006; Liu, Schedl, Malloy,
& Kong, 2009; Usó-Juan, 2006). As Chung and Berry (2000) observed, the
recognition of the role topical knowledge may play in reading comprehension can be
traced back to the 1960s when researchers (e.g., Rivers, 1968) suggested that L2
learners’ reading comprehension is intertwined with their ability to derive
socio-cultural meanings of the texts from their cultural background knowledge. In one
of the most comprehensive studies on the relationship between topical knowledge and
reading comprehension, Clapham (1996) examined the effect of ESL learners’
specific topical knowledge in three domains (i.e., business studies and their social
sciences, life and medical science, and physical science and technology) and its
relative contributions to the learners’ reading scores on the International English
Language Testing System (IELTS) exam. The study showed that while the learners’
field of study and their familiarity with the topic were significantly related to their test
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scores, the effect was not as strong as that of their English proficiency levels. The
relative effects of topical knowledge and language proficiency on reading
comprehension were also found to differ according to the subject specificity of the
texts. Further, echoing Clarke’s (1980) proficiency threshold hypothesis, Clapham
found that the effect of topical knowledge was the most evident among intermediate
learners; low proficiency learners did not seem to be able to take advantage of their
domain-specific topical knowledge, and high proficiency learners did not appear to
require their topical knowledge when answering reading comprehension questions.
Inspired by Clapham (1996), Chung and Berry (2000) investigated how
subject specificity and L2 proficiency levels related to the effect of topical knowledge
on reading comprehension for Hong Kong secondary EFL learners, focusing on the
subject domain of physics. Topical knowledge was indicated by the participants’
scores on the HKCE (Hong Kong Certificate of Education) physics exam, a physics
domain test on general knowledge in the domain of physics, and a subject matter test
on specific knowledge related to Stephan Hawking’s A Brief History of Time, which
was used to elicit the participants’ reading comprehension. In addition to A Brief
History of Time, which was considered a highly specific text, the participants were
also required to demonstrate their comprehension on three IELTS reading passages,
each with different levels of specificity. Affirming Clapham’s findings, Chung and
Berry demonstrated that, in general, both L2 proficiency and topical knowledge as
measured by the HKCE physics exam and the physics domain test predicted learners’
reading comprehension. However, they also found that for the IELT reading passage
that was considered to be a “general” text, L2 proficiency was the main predictor
variable, suggesting that L2 learners did not need to draw on their physics-related
topical knowledge to answer the questions. On the contrary, for the highly specific
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text, A Brief History of Time, L2 learners’ comprehension was mainly accounted for
by their topical knowledge as measured by the physics domain test, suggesting that L2
learners would rely on their topical knowledge when reading texts with high
specificity. In addition, Chung and Berry found that learners with low L2 proficiency
were unable to utilize their topical knowledge, lending further support for the
proficiency threshold hypothesis.
However, the facilitating effect of topical knowledge on reading
comprehension has not always been established. Carrell (1983) compared the effects
of different components of topical knowledge on reading comprehension between
native and nonnative English speakers by operationalizing topical knowledge as
context explicitness, lexical transparency, and content familiarity. To elaborate,
context explicitness is indicated by whether the readers had access to a title and
picture page before the text, which could activate the readers’ relevant content
knowledge; lexical transparency refers to whether the lexical items in the text
provided sufficient textual cues, which could facilitate the readers’ processing of the
meaning of the text; and finally, content familiarity refers to the readers’ “prior
knowledge or experience of the content of the text” (p. 186), which could allow the
readers to draw on their experiential or conceptual knowledge to understand the text.
Using a three-way ANOVA analysis, Carrell (1983) found that none of the three
components of topical knowledge seemed to have an effect on reading comprehension
for non-native English speakers in general, as indicated by their recall performance.
Content familiarity, however, appeared to have an effect on advanced ESL readers as
they were able to recall better. Based on the results, Carrell suggested that for native
speakers whose language proficiency would not be considered as a factor of their
reading comprehension, they were able to “autonomously” utilize the available
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contextual and textual cues as well as their prior knowledge to process the reading
texts. Meanwhile, ESL readers appeared to be “linguistically bound to a text,”
meaning that they would be “processing the literal language of the text, but […] not
making the necessary connections between the text and the appropriate background
information” (p. 200).
Treating topical knowledge as a potential source of test bias, Liu, Schedl,
Malloy, and Kong (2009) and Hill and Liu (2012) investigated whether L2 learners’
topical knowledge, judged by their academic majors and cultural background,
influenced their performance on TOEFL iBT reading passages. Using differential
item functioning (DIF) and differential bundle functioning (DBF), the researchers
found that overall, the reading passages in TOEFL iBT did not favor the group with
more topical knowledge. While a small number of items displayed DIF, further
analysis showed that there was no clear pattern among these items to explain learners’
reading performance differences, suggesting that DIF may have occurred due to
idiosyncratic characteristics of either the items or the passages. The results led the
researchers to conclude that, “[t]hrough careful and rigorous content and qualitative
bias control, test developers can create a reading comprehension task free of
measurable [topical] knowledge bias on the overall task level” (Hill & Liu, 2012, p.
28). In all, as noted by Krekeler (2006), even though the studies on the relationships
between topical knowledge and reading comprehension abound, there has been no
conclusive evidence of whether, how, and to what extent topical knowledge may
influence learners’ performance on reading assessment. To complicate things further,
subject specificity of the texts and proficiency levels of the learners both appear to
mediate the effect topical knowledge may have on reading comprehension.
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Compared to reading, there were fewer studies that examined the role topical
knowledge plays in L2 learners’ listening, writing, and speaking performances.
Nonetheless, similar to reading, these studies have shown inconclusive and mixed
findings regarding the facilitating effect topical knowledge may have. Markham and
Latham (1987) examined the relationship between learners’ religious-specific topical
knowledge (Christian, Muslim, and neutral) and their listening comprehension of
passages pertaining to religious prayer rituals. They found that learners’ religious
background positively impacted their performance on major idea units recalled, thus
suggesting that there is a facilitating effect of topical knowledge on listening
comprehension. Focusing on topical knowledge in terms of topic familiarity, where
familiarity was pre-determined by the researchers, Chiang and Dunkel (1992) and
Schmidt-Rinehart (1994) both found that learners who possessed prior knowledge of
the topic performed significantly better on the listening tasks than those who did not,
a finding consistent across proficiency levels. However, some other studies were less
conclusive about the positive effect that topical knowledge had on listening
comprehension. For example, Long (1990) showed that the lack of topical knowledge
did not necessarily hinder learners’ performance on listening tasks; learners without
the relevant topical knowledge appeared to resort to their linguistic knowledge to
complete the tasks. Using students’ self-report study experience as an indicator of
topical knowledge, Jensen and Hansen (1995) also found that topical knowledge did
not significantly enhance L2 learners’ academic listening performance, and the
facilitating effect, when shown, was more likely to exist in technical lectures than
non-technical ones. Considering the results, the researchers argued for the need to
delineate the differences between technical and non-technical listening passages so
that proper materials can be selected for teaching and testing purposes.
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In the productive skill of writing, it is generally believed that what learners
have stored in their long-term memory can affect their cognitive processes of writing
as demonstrated by the way they plan, evaluate, and revise their written work (e.g.,
Bereiter & Scardamalia, 1987; DeGroff, 1987). However, empirical studies have
again shown inconclusive results regarding the effect of topical knowledge on writing
performance. Tedick (1990) examined graduate-level ESL students’ written responses
to a general topic and a field-specific topic, where students were prompted to freely
choose and discuss a controversial topic in their respective fields. The results showed
that L2 learners’ topical knowledge, as indicated by their choice of field-specific topic,
allowed them to produce longer responses and receive higher scores. Such a finding
was echoed by He and Shi (2012), who examined ESL learners’ writing performance
on one topic that requires general knowledge (i.e., university studies) and one that
requires domain specific knowledge (i.e., federal politics). With the assumption that
the participating students had little to no topical knowledge of federal politics, He and
Shi revealed that, indeed, learners across different proficiency levels could not
respond to the domain-specific prompt well: they were unable to develop quality ideas,
take an explicit position for argumentation, write with coherence and cohesion, or
demonstrate frequent use of academic words. The findings led He and Shi to question
the fairness of L2 writing assessment when the domain specificity of the prompts is
not properly controlled for. Also focusing on the effect of topic familiarity, Lee and
Anderson (2007) determined L2 learners’ topical knowledge based on their academic
majors (business, humanities, technology, and life science) and designed writing tasks
integrated with reading and listening tasks relevant to their fields of study. Contrary to
Tedick’s and He and Shi’s findings, Lee and Anderson found that subject-specific
tasks did not favor learners with the matching academic majors. Instead, the
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researchers argued that general language proficiency might have contributed more
than topical knowledge to learners’ overall writing performance, especially
considering the integrated nature of the tasks.
In addition to the mixed findings, it should be noted that in the context of
writing assessment, the majority of the studies defined topical knowledge as either
learners’ assumed familiarity with the prompt or their academic majors. In other
words, very few studies explicitly measured topical knowledge. Seeing the gap,
Gustilo and Magno (2015) developed a 15-item multiple-choice topical knowledge
task to explicitly elicit learners’ topical knowledge of the writing prompt (i.e., K-12
education in the Philippines). Using structural equation modeling (SEM), the
researchers showed that both topical knowledge and linguistic knowledge have a
direct effect on learners’ writing performance as well as an indirect effect on their
writing processes of idea generation, idea encoding, idea transcription, and idea
revision. Given the findings, Gustilo and Magno suggested that providing
topic-relevant reading selections to the students to enhance their topical knowledge
could be a useful pre-writing strategy.
Perhaps the most under-researched language domain regarding its relationship
with topical knowledge is speaking. Most of the early studies focused on the speaking
assessment in the ESP context of international teaching assistants (ITAs), examining
whether ITAs would perform better if the speaking tasks featured their field-specific
topics. While researchers generally hypothesized that field-specific topics would
allow ITAs to perform better given that the tasks are more closely aligned with their
real-life target language use, findings have been mixed: some studies suggested that
ITAs’ speaking performance can be accounted for by both L2 proficiency and topical
knowledge (Papajohn, 1999); others showed that topical knowledge had a negligible
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or even negative effect, citing rater severity and cognitive demand from the tasks as
possible causes (Douglas & Selinker, 1992; Smith, 1989) (see Huang, 2010 for a
detailed review).
In a large-scale study, Lumley and O’Sullivan (2005) investigated whether
topics that are “considered stereotypically ‘male’ or ‘female’ oriented” (p. 422) had
an observable effect on EFL learners’ speaking performance in a high-stakes,
semi-direct test which serves an exit-level exam for universities students in Hong
Kong. The results via many-facet Rasch measurement (MFRM) showed that, some
topics still favored certain gender even in a test environment where the potential
gender bias caused by examiner-examinee face-to-face interaction was mediated by
tape recording. For example, the topic of horse racing was found to favor male
students, and the topic of fashion favored females. However, the effects were small,
and no clear bias pattern was established. Criticizing Lumley and O’Sullivan’s
operationalization of the construct of topical knowledge based on assumptions of
what is stereotypically male- or female-oriented to be simplistic and potentially
problematic, Khabbazbashi (2017) adopted a self-report method to examine the effect
of topical knowledge on learners’ speaking performance on IELTS speaking modules.
MFRM analysis revealed that learners’ topical knowledge appeared to have a
systematic facilitating effect on their speaking performance. However, upon closer
scrutiny, Khabbazbashi found that such a facilitating effect did not yield any practical
implications because the minimum speaking ability level learners needed to exhibit in
order to move up to the next score band was higher than the maximum level of topical
knowledge observed. In other words, L2 learners’ speaking performance is most
explained by their. L2 proficiency, and the facilitating effect of topical knowledge,
while present, was non-consequential. It should be noted that, even though
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Khabbazbashi claimed that the use of self-report questionnaire allowed him to
“capture relative degree of topic-related [background knowledge] (p. 30, italics in the
original) and thus avoided Lumley and O’Sullivan’s (2005) simplistic construct
operationalization, such a method only indirectly measured topical knowledge. Thus,
it remains unclear how L2 learners drew on topical resources that were available to
them while completing the speaking tasks.
In likely the only study that both explicitly and objectively measured topical
knowledge to determine its effect in the language domain of speaking, Huang (2010;
also see Huang, Hung, & Plakans, 2018) examined whether and how learners’ topical
knowledge and level of anxiety influenced their performance on integrated as well as
independent speaking tasks resembling those in TOEFL iBT. Topical knowledge was
measured by providing the learners with a list of “ideas” and asking them to indicate
whether they think a particular idea (e.g., brain tumor, health advertisement) would
appear in a pretense article of a certain topic (e.g., the benefits and risks of
immunization). In order to control for the effect of L2 proficiency, the topical
knowledge tasks were presented to the participating learners in their first language,
Mandarin. Taking an SEM approach, Huang found that topical knowledge had a
positive effect on both integrated and independent speaking performance; however,
the magnitude varied with the topics of the tasks. To explain further, the effect of
topical knowledge appeared to be much stronger on integrated tasks than on
independent tasks for some topics, prompting the researcher to challenge the claim
from the literature that, “by supplying textual and/or aural input, [integrated tasks] can
equalize students in terms of the background knowledge available to them and as such
ameliorate the impact of background knowledge on their test performance” (Huang,
2010, p. 226). The findings also led Huang to speculate that L2 learners who possess
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the relevant topical knowledge prior to taking an integrated speaking test are more
likely than those who don’t to take advantage of the provided information given their
existing knowledge base. Unfortunately, the assumption was made without the
support of further evidence.
To conclude, there has been considerable empirical evidence to demonstrate
the complex relationships between topical knowledge and language skills in L2
assessment contexts. Thus far, researchers have not been able to yield a conclusive
finding regarding the facilitating effect of topical knowledge on reading, listening,
writing, and speaking assessment performance, though many have exhibited the
inseparability between topical knowledge and L2 proficiency. Nonetheless, very few,
if any, assessments outside of CLIL and ESP contexts have defined topical knowledge
as part of the measured construct. Considering that the purpose of a language test is
almost always to elicit L2 learners’ performance resembling their real-life language
use, Purpura (2017) argued that “topical knowledge expressed through meaning
conveyance […] should always be specified on some level” (p. 58).
Another limitation of the previous studies is that, in most cases, learners’
topical knowledge was assumed based on either fields of study or the results of
self-report questionnaires (e.g., Were you familiar with this particular topic?); as a
result, the multidimensional nature of topical knowledge may not have been captured
precisely since the identification methods do not necessarily elicit learners’ explicit
topical knowledge (Purpura, 2017). Further research is needed to fully understand
how L2 learners process or make use of their topical knowledge in L2 assessments.
With the advancement of technology, it has become increasingly feasible to measure
complex constructs through appropriate computer-based assessment platforms, and
several researchers (e.g., Purpura, 2017; Llosa, 2017) have acknowledged the
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potential of scenario-based assessment as an approach to integrating both topical
knowledge and L2 KSAs in an assessment. To establish the merits of adopting a
scenario-based assessment approach to measuring complex constructs of L2
proficiency, the next section reviews what scenario-based assessment is, how the
scenario-based approach has been applied in various assessment contexts, and how
the affordances of scenario-based L2 assessment can be justified through the lens of a
learning-oriented assessment framework.
Scenario-Based Assessment
The opportunities offered by the rapid advances of technology have resulted in
an increasing use of simulation or gamification in learning and testing environments.
Such environments are used to create situations that closely resemble those in which
learners could realistically encounter. Scenario-based design is one such technique.
As defined by Rosson and Carroll (2009),
[s]cenarios are stories. They consist of a setting, or situation state, one or more
actors with personal motivations, knowledge, and capabilities, and various
tools and objects that the actors encounter and manipulate. The scenario
describes a sequence of actions and events that lead to an outcome. These
actions and events are related in a usage context that includes the goals, plans,
and reactions of the people taking part in the episode. (p. 1033)
Scenario-based design for learning or assessment purposes, thus, carries the
capabilities of allowing learners to be taught or assessed in a way that is aligned with
their behavior in a similar situation in real life. As a result, scenario-based design has
been widely applied in occupational training or certification as well as educational
learning situations (Agostinho, Meek, & Herrington, 2005; Deane et al., 2015).
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As noted by Shute et al. (2010), the competences required for academic or
career success in the 21st century have expanded to include complex skills where
individuals need to demonstrate their abilities to “read critically, write persuasively,
think and reason logically, and solve increasingly complex problems” (p. 281), and
the characteristics of scenario-based design have been found to accommodate these
demands well. Researchers have attempted to operationalize several design
considerations regarding scenario-based design components and structure. With
respect to the essential components, Herrington and Oliver (2000) suggested that
scenario-based design should include the elements of authentic contexts, authentic
activities, access to expert or modeled performances, multiple roles, collaborative
construction of knowledge, opportunities for learners to reflect, opportunities for
learners to demonstrate their knowledge explicitly, scaffolded assistance, and
authentic assessment of learning. These features have served as a design guideline for
scenario-based learning or assessment modules.
Even though the components in scenario-based design have great potential to
yield meaningful, close-to-real-life interpretation of learners’ performance, they also
bear the burden of complex constructs, which often results in difficulties for test users
to make proper connections between input (what the task aims to elicit) and output
(students’ actual response to the task). In order to ensure the validity across tasks in a
scenario-based learning or assessment module, the framework of evidence-centered
design (ECD) has been largely adopted as the design structure to systematically
provide rationales that can eventually translate into validity evidence (Mislevy,
Steinberg, & Almond, 2003). Rupp, Gushta, Mislevy, and Shaffer (2010)
demonstrated how the ECD framework was used to guide the development of a
complex learning environment in the case of epistemic games. They argue that by
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following the ECD framework models (i.e., the student proficiency models, the task
models, the evidence models, the assembly model, and the presentation model), the
epistemic games, though consisting of complex tasks, can produce measurable
performance and meaningful interpretations. Further, the concrete yet flexible ECD
structure allows the scenario-based learning or assessment design to be reusable,
compensating for the practicality issue that can emerge from the development process.
Similarly, Shute et al. (2010) showcased an elaborate, scenario-based-like design of
complex games, Quest Atlantis: Taiga Park, where students attempt to solve the
fish-decline problem in the virtual park Taiga through role-playing and interacting
with the simulated characters, such as the park ranger, the indigenous farmers, and
representatives from the timber company. Evidence related to students’ targeted
competency (i.e., systems thinking skill) is systematically collected through the ECD
framework, and diagnostic and predictive inferences about students’ competences are
consistently made via the Bayesian network. Despite the fact that the project was at its
early stage at the time of publication, Shute et al. showed that scenario-based
immersive games have immense potential to model and measure students’ complex
skills that are critical to their academic and career success in the modern society.
Scenario-Based Assessment in Action
With the capabilities of scenario-based design established in various learning
or training situations, researchers have begun to expand the scenario-based approach
to large-scale assessment contexts for preK-12 students, as evidenced by the CBAL
initiative (Bennett, 2010; Bennett & Gitomer, 2009), GISA under the Reading for
Understanding initiative (RfU; O’Reilly & Sabatini, 2013; Sabatini & O’Reilly, 2013),
and the English Learner Formative Assessment (ELFA; Shore, Wolf, & Blood, 2013;
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Wolf, Shore, & Blood, 2014). From an assessment’s perspective, the main purpose of
CBAL is to develop a set of formative and summative assessments “to capture the
complex performances required to succeed in 21st-century learning environments
while simultaneously leveraging technology and cognitive science principles to model
and support learning for students across their developmental span” (O’Reilly, Deane,
& Sabatini, 2015, p. 2). Scenario-based assessment, through which students can
demonstrate their targeted KSAs in a realistic, goal-driven, and thematically-coherent
testing environment, became an obvious solution for CBAL to address and fulfill its
purpose.
One of the targeted KSAs in CBAL that has benefited greatly from the use of
scenario-based assessment is integrated reading and writing skills (Deane, 2011;
Deane et al., 2012; O’Reilly et al., 2015; Sheehan & O’Reilly, 2012) given that the
assessment design features allow for the simulation of the way students engage in and
process academic tasks in real life, such as conducting research and critically read and
summarize sources. To illustrate, O’Reilly et al. (2015) provided a scenario-based
assessment example, Dolphin Intelligence, where the task sequence is modeled after
the cognitive activities of the ELA literacy practice of building and sharing
knowledge. Per the scenario, students are expected to research the topic of dolphin
intelligence with their simulated classmates and create a poster for the upcoming
science fair. To achieve the scenario goal, students are first asked to evaluate and
determine the relevance of a list of Web search entries (activate background
knowledge); then, they will be presented with an informational text based on which
they will demonstrate their reading comprehension, vocabulary knowledge, and
summary writing ability (understand the text); next, students will use a graphic
organizer to populate and organize the information they have received (consolidate
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knowledge); finally, they will write a report on dolphin intelligence which is designed
to be used in the poster (convey knowledge). Through this assessment example,
O’Reilly et al. demonstrated not only how a scenario-based assessment can be
properly contextualized, but also how the design process of a scenario-based
assessment can be informed so that the assessment can yield meaningful and
generalizable interpretations.
Along the same line of reasoning as CBAL, GISA was developed to address
the need of measuring a broadened scope of reading skills that resemble students’
cognitive activities in real-life situations where they would realistically engage in
reading. In order for students’ reading comprehension to be assessed in an authentic
environment, scenario-based assessment is implemented to provide a purpose or goal
for reading, establish coherence among reading sources, probe students’ reading
strengths and weaknesses, promote collaboration, simulate valid literacy contexts, and
promote motivation and engagement (O’Reilly & Sabatini, 2013). In addition to
utilizing a sequence of thematically related tasks, as well as simulated assistance and
interaction to assess learners’ reading skills, GISA operationalizes background
knowledge, metacognitive or self-regulatory strategies, language-related strategies,
and motivation or engagement as performance moderators to enhance the reading
process (O’Reilly & Sabatini, 2013; Shore, Wolf, O’Reilly, & Sabatini, 2017).
Empirical evidence collected thus far has been in support of the validity and usability
of scenario-based assessment in GISA (O’Reilly, Weeks, Sabatini, Halderman, &
Steinberg, 2014; Sabatini, O’Reilly, Halderman, & Bruce, 2014). However, given that
GISA is undergoing continuous development, more studies are needed to diligently
track the quality—both quantitatively and qualitatively—of the assessment.
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Compared to GISA, ELFA, which also focuses on the language domain of
reading, adopts a very different scenario-based assessment approach. As Shore et al.
(2017) delineated, GISA is delivered via a computer-based platform and is primarily
used for summative purposes, whereas ELFA is paper-based and formative. Further,
GISA has developed tasks to cover the assessment needs throughout preK-12 while
ELFA has mainly focused on middle school students (i.e., Grades 6-8), especially
those who are English learners. Given the needs of English learners, one feature of
scenario-based assessment particularly stressed in ELFA is the use of scaffolded tasks
to support students’ engagement, facilitate reading comprehension, reinforce close
reading, and enhance reading strategies use. Tasks in ELFA are sequenced from
foundational to higher-order reading skills—such a design allows teachers to
efficiently track English learners’ progression in an assessment.
Despite their differences, CBAL, GISA, and ELFA all exemplify how
scenario-based assessment can be utilized to assess a broad range of KSAs in a
purposeful and strategic manner. However, it should be noted that all three large-scale
projects have been conducted in mainstream preK-12 educational settings. In other
words, extensive theoretical and empirical research pertaining to the applicability of
scenario-based assessment in L2 assessment contexts outside the scope of preK-12 is
currently lacking. Indeed, studies or discussions on the usability of scenario-based
assessment in L2 assessment have emerged on a local level (e.g., Banerjee, 2017,
2018; Carroll, Liu, & Oh, 2015; Jang, Wagner, & Dunlop, 2016; Seong, 2018;
Purpura & Banerjee, 2018), and preliminary results from pilot studies (e.g., Banerjee,
2017, 2018; Seong, 2018) have shown promising measurement opportunities
scenario-based assessment can offer. Considering the need to broaden the measured
constructs of L2 proficiency to better reflect real-life language use, the potentials of
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utilizing scenario-based assessment in L2 contexts to fulfill that need should continue
to be scientifically explored.
Deconstructing Scenario-Based Assessment through a Learning-Oriented
Assessment Framework
With the increasing interest in and discussion of applying scenario-based
assessment to L2 assessment contexts, the development of a theoretical framework is
critical to justify the affordances of scenario-based assessment. Purpura (2018) notes
that even though scenario-based assessment is a “new” L2 assessment approach, its
merits are well connected to the learning-oriented assessment framework (Purpura &
Turner, 2014, forthcoming; Turner & Purpura, 2016) in that both scenario-based
assessment and learning-oriented assessment consider assessment to be a multifaceted
and dynamic activity that involves testing, teaching, and learning.
Through the lens of seven interrelated, yet independent, dimensions, the
learning-oriented assessment framework addresses the interactions between teaching,
learning, and assessment. Consolidating what learner-centered assessment should
entail from various classroom-based assessment approaches (e.g., formative
assessment, Black & Wiliam, 2004; diagnostic assessment; Alderson, 2005; dynamic
assessment, Lantolf & Poehner, 2011), the learning-oriented assessment framework
“highlights learning goals, performance evaluation and feedback, and the role they
play in development individual learning progressions” (Turner & Purpura, 2016, p.
260). Each of the dimensions and its connection to scenario-based assessment is
described below.
The first the most fundamental dimension of the learning-oriented assessment
framework is the contextual dimension. The contextual dimension concerns the
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real-life language use domains in which learners would realistically demonstrate their
L2 KSAs, such as a social-interpersonal domain where learners plan an event with
friends, or an academic domain where learners collaborate with classmates on a
school project (Purpura & Turner, forthcoming). In scenario-based assessment, the
contextual dimension relates to the settings, scenarios, or themes chosen to guide the
storyline of the assessment. Ideally, these contextual factors should reflect what
learners would encounter or be modeled after how learners would behave in real life
situations, so that the performance results can be generalizable across similar
contexts.
The second dimension of the learning-oriented assessment framework is the
proficiency dimension. Within an L2 assessment, the proficiency dimension is
concerned with the targeted proficiency components in terms of what L2 KSAs
learners are expected to demonstrate based on the curriculum, instruction, or
standards. The specifications of the proficiency dimension are used to inform what
needs to be assessed, how the performance results should be interpreted, and what
types of feedback and assistance should be provided (Turner & Purpura, 2016). Given
that scenario-based assessment incorporates a series of thematically-related tasks
where each task is built logically upon another for learners to achieve the scenario
goal, the proficiency components include the linguistic KSAs, topical resources, as
well as cognitive and metacognitive strategies that learners may need to display in the
process of achieving the scenario goal. In other words, scenario-based assessment
allows for the flexibility to measure a wider range of KSAs than the traditional
trait-based or task-based assessments (Purpura, 2018).
The third dimension, the elicitation dimension, relates to how evidence of
learners’ KSAs can be elicited to reflect their expected proficiency. In the
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learning-oriented assessment framework, the elicitation dimension is conceptualized
to include both planned (e.g., tests, quizzes) and unplanned (e.g., talk-in-interaction)
assessments, particularly when an assessment is internal to the classroom (Turner &
Purpura, 2016). With respect to scenario-based assessment, the elicitation dimension
focuses on the various planned methods test developers may employ to elicit the
targeted KSAs in the scenario. Because scenario-based assessment is often deployed
through computer-based platforms, the technological capabilities of the platforms
have allowed for the utilization of a variety of item types (e.g., multiple-choice,
matching, graphic organizers, editing, paragraph writing) to elicit both discrete and
constructed responses.
The fourth dimension, the socio-cognitive dimension, is related to the
cognitive (e.g., attention span, cognitive processing), socio-cognitive (e.g.,
collaborative effort), and strategic demands (e.g., planning, reasoning) of the
assessment tasks and the extent to which these demands remain construct relevant
within an assessment (Purpura & Turner, forthcoming). In scenario-based assessment,
the tasks are thematically and logically sequenced to reflect the habits of mind. Such a
design not only allows learners to explicitly apply strategies and KSAs as they would
in real-life situations, but also ensures broader representation of the targeted
proficiency components (Bennett, 2010).
The fifth dimension of the learning-oriented assessment framework, the
instructional dimension, concerns how teachers, peers, or learners themselves utilize
the information from planned or unplanned assessment to provide assistance or
feedback, and to promote further processing and learning. Such an assessment
component, while largely embraced by the assessment for learning proponents (e.g.,
Black, 1986; Mitchell, 1992; Sutton, 1995; Wiliam, 2011), was rarely, if ever,
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operationalized in trait-based or task-based language assessment because instruction
embedded in assessment was not considered as part of the assessment context by
these two approaches (Purpura, 2018). Scenario-based assessment, however,
considers the instructional dimension a vital component during the goal-achieving
process. Through the implementation of simulated teachers, peers, or other characters,
scenario-based assessment demonstrates how guided assistance and feedback can be
embedded within an assessment to not only provide a language use context that is
natural to learners but also allow learners’ KSAs to be further probed with proper
guidance.
The sixth dimension, the social-interactional dimension, relates to the
interactions between teachers, peers, and learners that are embedded in instruction
within an assessment. It also relates to how these interactions may promote or impede
learning (Purpura & Turner, forthcoming). Because one of the main features of
scenario-based assessment is the use of simulated characters to interact with
test-takers, the social-interactional dimension plays a central role in the effectiveness
of the scenario narrative. In academic-oriented scenario-based assessment,
interactions mostly occur in two forms: (1) between simulated teachers and test-takers,
where instructions are given and clarifications are provided, and (2) between
test-takers and simulated peers, where knowledge is co-constructed and problems are
solved collaboratively. Similar to the instructional dimension, the social-interactional
dimension of an L2 assessment was not considered by trait-based or task-based
assessment, further highlighting the measurement opportunities scenario-based
assessment can offer (Purpura, 2018).
The seventh and final dimension of the learning-oriented assessment
framework, the affective dimension, brings attention to how assessments tap into
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learners’ socio-psychological dispositions, such as engagement, motivation, and
anxiety. The affective dimension also highlights how these affective factors may
promote or impede learning (Purpura & Turner, forthcoming). While research on the
relationships between L2 learners’ affective characteristics and their learning abounds
(e.g., Dörnyei, 1998; MacIntyre & Gardner, 1991), these characteristics have not been
explicitly addressed within an assessment. Scenario-based assessment, however,
allows test developers to explicitly address the affective dimension with many of its
design features. For instance, through the incorporation of authentic tasks and
simulated characters, scenario-based assessment shows great potential in promoting
test-takers’ engagement and motivation. At the same time, the interaction between
simulated characters and test-takers can potentially ease test-takers’ anxiety and allow
them to demonstrate their KSAs in a construct-relevant manner.
Given the close relationship between scenario-based assessment and the
learning-oriented assessment framework, Purpura (2018) advocates using the
learning-oriented assessment framework as a theoretical foundation to justify the use
of scenario-based assessment in L2 contexts. Considering that this study adopted a
scenario-based assessment approach to not only gauge the test-takers’ communicative
competence with respect to their topical knowledge and L2 KSAs but also examine
their topical learning while completing the scenario goal, the learning-oriented
assessment framework is used to guide the synthesis of the results in Chapter V.
Validity evidence will be provided via the seven dimensions of the learning-oriented
assessment framework to justify the use of scenario-based assessment in examining
the construct of topical knowledge in L2 proficiency, as proposed in this study.
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Bayesian Networks in Educational Assessment
As the assessment approaches to measuring complex KSAs that tap into
learners’ cognitive structures continue to evolve with the use of game-, simulation-,
and scenario-based assessments, there is a great need to identify appropriate
psychometric models to understand, interpret, and provide validity arguments of the
assessment results (Pellegrino, Chudowsky, & Glaser, 2001). To address this need, de
Klerk, Veldkamp, and Eggen (2015) conducted a systematic review to identify the
psychometric strategies or models that had been adopted for analyzing performance
data from game- or simulation-based assessment. Based on the 31 studies included in
their analysis, de Klerk et al. found that Bayesian networks have been the most
commonly used psychometric modeling framework for analyzing and interpreting
learners’ performance data yielded by games or simulations. In the following sections,
the basic background information of Bayesian networks is first provided. Then, how
Bayesian networks have been applied to educational assessment contexts, and how
they can be used to holistically understand L2 learners’ communicative language
competence within a scenario-based assessment are described.
Bayesian networks (Pearl, 1988) are a “general-purpose computational and
statistical framework that belong to the probabilistic graphical model family”
(González-Brenes, Behrens, Mislevy, Levy, & DiCerbo, 2017, p. 328). In other words,
Bayesian networks are not statistical models; rather, they represent an approach to
providing an intuitive way to specify the conditional dependencies between different
variables within a pre-defined structure (i.e., the network) (Almond, Mislevy,
Steinberg, Yan, Williamson, 2015; Culbertson, 2016; Shute & Wang, 2017). Through
probabilistic inference algorithms, Bayesian networks allow researchers to “make
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probabilistic statements about the state of certain latent variables in the network,
given the state of other observed variables” (de Klerk et al., 2015). They have been
found useful in a variety of contexts, including amedical diagnosis or decision making,
intelligent tutoring systems, and environmental modeling.
The earliest application of Bayesian networks in educational assessment was
mostly in the context of intelligent tutoring systems, where researchers adopted
Bayesian networks to model student knowledge states from interactional data
(González-Brenes et al., 2017). Since then, as de Klerk et al. (2015) observed,
Bayesian networks have gained increasing attention due to the growing popularity of
using simulation- and game-based assessments to measure complex constructs, such
as those of the 21st century skills (e.g., problem-solving; Shute, Ventura, & Ke, 2015)
or traditionally hard-to- measure constructs (e.g., grit and persistence; Shute &
Ventura, 2013). The reasons why Bayesian networks have been well-embraced in
these innovative assessment contexts are because (1) these assessments all incorporate
a hierarchically-ordered task structure where students’ ability to solve one task may
influence their ability to solve other tasks. Bayesian networks allow for efficient
estimation of students’ probability of reaching a certain state on a particular task (e.g.,
successful, unsuccessful) given their performances on other tasks. (2) Bayesian
networks can be easily improved and updated as new evidence is observed. (3) Prior
data in Bayesian networks, which are indicators of what test developers already know
about students’ KSAs, can be informed based on existing data from previous
empirical studies (e.g., a pilot study) or based on expert judgments (e.g., determined
by teachers). In educational assessment, such a flexibility allows results from
Bayesian networks to yield meaningful interpretations because they incorporate
educators’ prior knowledge of a particular group of students.
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To demonstrate how Bayesian networks have been used in educational
assessment contexts, an operational example from Shute, Wang, Greiff, Zhao, and
Moore (2016; also see Shute & Sun, in press; Wang, Shute, & Moore, 2015) is
provided below. In their study, a game-based assessment module, Plants vs. Zombies
2, was modified to measure 7th grade students’ problem-solving skills. In the game,
students were required to figure out how to grow a variety of plants to prevent
zombies from invading. For instance, some plants, when planted, attack zombies
directly, while some others slowed down zombies. Students’ problem-solving skills
were demonstrated through their ability to determine “which plants to use and where
to place them in order to defeat all the zombies” (Shute et al., 2016, p. 108).
Specifically, the underlying constructs of problem-solving competency in Shute et
al.’s study were defined as (1) analyzing givens and constraints; (2) planning a
solution pathway; (3) using tools and resources effectively and efficiently; and (4)
monitoring and evaluating progress. Each problem-solving facet was observed
through several performance indicators while students were playing the game. Figure
2.2 shows a screenshot of the game-based assessment Plants vs Zombies 2.
With the problem-solving competency model and its relevant facets and
performance indicators identified, Shute et al. (2016) constructed a Bayesian network
to represent the statistical relationships between students’ levels of problem-solving
skills and their in-game actions. In their Bayesian network, problems-solving skills,
the four problem-solving facets, and the relevant performance indicators of each facet
were all represented by nodes. The arcs (arrows) depicted the conditional
dependencies between the two connected nodes. The prior probabilities were initially
determined using expert judgments, including a learning scientist, two game experts,
and a psychometrician. Figure 2.3 shows a fragment of Shute et al’s Bayesian
82
network with prior probabilities. Two performance indicators of the problem-solving
facet effective tool use are exemplified in this Bayesian network: I12 is an indicator of
students’ ability to use plant food when there are fewer than 3 zombies on the screen,
and I37 is an indicator of students’ ability to plant a certain plant within range of an
attack. The bars (i.e., belief bars) in each node represent the conditional probabilities
of each state in the node given the evidence.
Figure 2.2. Screenshot of Plants vs Zombies 2. Reprinted from “Measuring
Problem Solving Skills via Stealth Assessment in an Engaging Video Game,”
by V. J. Shute et al. 2016. Computers in Human Behavior, 63, p. 110.
Copyright 2016 by Elsevier Ltd. Reprinted with permission.
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Figure 2.3. A Fragment of the Problem-Solving Bayesian Network with Prior
Probabilities. Reprinted from “Measuring Problem Solving Skills via Stealth
Assessment in an Engaging Video Game,” by V. J. Shute et al. 2016.
Computers in Human Behavior, 63, p. 111. Copyright 2016 by Elsevier Ltd.
Reprinted with permission.
As students played the game, their in-game actions were recorded as log files
and transformed into data to update the Bayesian network. The updated Bayesian
network allows test users (e.g., teachers) to evaluate students’ levels of problem-
solving competency given the performance levels of their in-game actions. Figure 2.4
illustrates an updated Bayesian network where a student was observed to perform
poorly on indicator No. 37 (I37; ability to plant a certain plant within range of an
attack). In this case, the Bayesian network estimated that the student was most likely
to have a low level of effective tool use (i.e., P (ToolUse = low | evidence) = 61.4%),
and as a result, the same student would most likely have a low level of overall
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problem-solving competency (i.e., P (ProblemSolving Skills = low | evidence =
49.7%) (Shute et al., 2016).
Figure 2.4. An Updated Bayesian Network Illustrating Poor Level of I37.
Reprinted from “Measuring Problem Solving Skills via Stealth Assessment in
an Engaging Video Game,” by V. J. Shute et al. 2016. Computers in Human
Behavior, 63, p. 112. Copyright 2016 by Elsevier Ltd. Reprinted with
permission.
The Bayesian network example shown in Shute et al. (2016) well
demonstrates how the probabilistic graphical framework can be used to understand
the interrelationships between variables in an assessment with complex constructs.
However, Shute et al. also acknowledged some limitations in their study. First, the
number of participants in their study was quite small (N = 47) and they were all 7th
grade middle school students; therefore, the parameters yielded in the Bayesian
networks might not fit as well with a different group of participants. Second, the
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assessment was conducted in a constrained environment where all students had to
start and stop the game at the same time; as a result, the extent to which students were
able to display their problem-solving skills if they were given ample of time could not
be thoroughly explored.
Shifting the focus back to L2 assessment contexts, while currently there
appears to be no empirical study in L2 assessment that adopts Bayesian networks to
model complex constructs of communicative competence, Mislevy (1995)
demonstrated how Bayesian networks can be used to understand the dependencies
between variables, especially when contextual variables are taken into consideration.
Suppose there is an integrated task where test-takers are asked to read a passage and
then write about it. Test-takers’ familiarity with the content of the reading passage is
considered to play a role in their task performance. Evidence regarding test-takers’ L2
proficiency can be collected from their writing performance, which is categorized into
poor, fair, good, and very good based on a holistic rubric. Test-takers are also asked to
indicate whether they have prior topical knowledge of the content. Based on these two
sources of data, diagnostic reasoning can be performed to make probabilistic
inferences regarding test-takers’ reading ability, answering the question “given what
is known about a test-taker’s writing performance and whether he is familiar with the
content, what is the likelihood of this test-taker being a novice, intermediate, or
advanced reader?” Figure 2.5 shows how the conditional probabilities of test-takers
having a novice, intermediate, or advanced level of reading ability change when they
are familiar with the content given their writing performance. The grey bars in the
Content Familiarity and Writing nodes indicate observed data, while the black bars in
the Reading node indicate posterior probabilities, the product of the prior distributions
and the likelihood functions.
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Figure 2.5. Posterior Probabilities of Reading Level, Given Extended Task
Performance and Task Familiarity. Adapted from “Test theory and language-
learning assessment” by R. J. Mislevy, 1995, Language Testing, 12, p. 360.
Copyright 1995 by Sage Journals. Reprinted with permission.
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Figure 2.5 shows that, through Bayesian network, it is intuitive for test users to
diagnose a test-taker’s reading ability level based on his familiarity with the content
and his observed writing performance. To illustrate, when a test-taker is familiar with
the content but has poor writing performance, he is most likely to have a novice
reading ability level. When a test-taker who is familiar with the content displays a fair
level of writing performance, his likelihood of being a novice reader decreases and
that of being an intermediate level reader increases noticeably. As Culbertson (2016)
points out, the information provided by Bayesian networks is particularly useful for
formative purposes because teachers can use the information to determine whether a
particular student is at the level he is expected to be at.
To conclude, Bayesian networks have shown to have the potential to advance
our understanding of complex constructs in educational assessment. Given that this
study adopts a scenario-based assessment approach to examine L2 learners’ topical
knowledge and L2 KSAs in a series of thematically-related tasks, a Bayesian network
was constructed to explore and provide logical reasoning with respect to how L2
learners come to achieve the scenario goal.
Summary
This chapter provides a foundation that is both theoretically and empirically
informed for the present study whose primary purpose is to investigate the role of
topical knowledge as part of the broadened construct of L2 proficiency by using a
scenario-based assessment approach. First, the nature of topical knowledge was
illustrated through its definitions, operationalizations, and relations to learning
processes and outcomes. In general, the multidimensional nature of topical knowledge
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has been well-established, and its potential effect on learning has also been
acknowledged. Given that topical knowledge can be multi-faceted, it has also been
found that the instruments used to measure topical knowledge can influence the type
of topical knowledge elicited.
Next, bridging the connections between topical knowledge and L2 proficiency,
a review of how topical knowledge has been conceptualized in the construct
definitions of L2 proficiency was provided. While topical knowledge has not always
been explicitly defined as a part of L2 proficiency, its connectedness with L2
proficiency has gained increasing acknowledgement due to the emphasis on
communicative competence in the modern society. The section went on to describe
the role topical knowledge has played in L2 classrooms as well as L2 assessments.
While studies have shown that integrating language and topical (content)
instruction can facilitate L2 learning, such an effect has been inconsistently found in
learners’ performance on reading, listening, writing, and speaking assessments. In
other words, while there has been ample evidence in support of the inseparability
between topical knowledge and L2 proficiency, the exact nature of such a relationship
has not been well founded.
Then, in order to provide a rationale for the use of scenario-based assessment
in this study, the scenario-based design features as informed by the literature as well
as how scenario-based design has enabled the instruction and assessment of complex
constructs were described. In preK-12 education, there has been success in utilizing
scenario-based assessment to measure a wide range of reading and integrated reading
and writing abilities. With the design capabilities of simulating of real-life situations,
scenario-based assessment offers great potentials to properly examine topical
knowledge as part of the broadened construct of L2 proficiency.
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Finally, the application of Bayesian networks in educational assessment was
described. An operational Bayesian network example in the context of game-based
assessment was provided to illustrate how Bayesian network was used to model
complex constructs, and a hypothetical Bayesian network example relevant to L2
assessment was provided to illustrate its potential use in L2 assessment. In the next
chapter, the methodology to be used in this study will be described, including the
context of the study, the targeted participants, the instruments, the data collection




Chapter III delineates the methodology used in this study to investigate the
construct of topical knowledge in a scenario-based assessment designed to simulate
real-life second language use. First, the research context for which the scenario-based
language assessment (SBLA) was developed is detailed, establishing the assessment
purpose and language use domain. Following that, the profiles of the participants
recruited, including the test-takers and the raters, are described. Next, the details of
the instruments are provided, including the SBLA, the SBLA experience survey, and
the scoring rubric for the summary writing task in the SBLA. Then, the data collection
procedures are described, detailing both the test administration procedures as well as
the scoring procedures. Finally, the data analysis methods used to answer each of the
research questions are explained, providing both the rationale and the procedure of
each analysis method.
Context of the Study
The context of the current study, specifically for the assessment development,
was set in the Community English Program (CEP) at a major research university in
the U.S. As a pedagogical lab school, the CEP is dedicated to providing general
English as a Second Language (ESL) instruction to adult learners of a wide range of
nationalities, backgrounds, and English proficiency levels. While integrating the four
primary language skills along with grammar, vocabulary, and pragmatics, instruction
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at the CEP acknowledges the many motivations of students to learn English, from the
more advanced professional and academic pursuits in the U.S. to the general
improvement of everyday communicative skills. The facilitation of this all-around
preparation for proficient and communicative language use is a highlighted priority of
the CEP.
In order to place students entering the Program into appropriate course levels,
a requisite placement exam is administered to all new CEP students at the beginning
of every semester. Based on the results, incoming students are assigned to one of the
19 beginning, intermediate, or advanced levels the CEP offers.
As an ongoing project, the CEP has been revamping its placement exam to
better reflect the evolving construct of communicative language ability. The new
computer-based placement exam would be divided into two sections: a linguistic
elements section and a scenario-based integrated skills section. The reason why a
two-stage test would be used for placement purposes is to more accurately pinpoint
incoming students’ proficiency levels so that they can be placed properly into one of
the 19 level courses the CEP offers. The first section, mainly for screening purposes,
consisted of multiple-choice grammar and pragmatics items. The responses would be
scored automatically via the computer platform. Based on their performance on the
first section, students would then be assigned to one of the four scenarios in the
second section— a beginning level scenario, a low-intermediate level scenario, a
high-intermediate level scenario, and an advanced level scenario, each focusing on
one or a combination of the social-interpersonal, social-transactional, academic, and
professional TLU domains (Purpura, 2014) suitable for the levels.
The assessment instrument (i.e., the SBLA) developed in this study was
designed for the high-intermediate level scenario component of the new CEP
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placement exam; therefore, the subsequent sections will focus on this SBLA only. The
linguistic elements and the scenarios designed for other proficiency levels will not be
discussed in this study. It should also be noted that, while the SBLA was mainly
developed for CEP placement purposes, it was expected to carry the capacity of
properly identifying high-intermediate L2 learners among not just CEP applicants but
L2 learners in general, so that the SBLA results can yield generalizable inferences of
the test-takers with reference to their proficiency levels. Therefore, in this study, L2
learners outside of the U.S. were recruited to examine the extent to which the SBLA
could properly serve as a high-intermediate placement module.
Participants
The participants in this study included 118 adult Taiwanese EFL learners, who
served as test-takers, and 2 experienced ESL teachers, who served as raters. In order
to ensure that the characteristics of the participants were relevant to the research
context, purposeful sampling (Wiersma & Jurs, 2009) was used. The EFL learners did
not have direct connection to the CEP at the time of data collection; however, their
proficiency levels were deemed appropriate to represent prospective test-takers who
would be assigned to take the high-intermediate scenario module in the new
placement exam.
Given that the SBLA in this study was designed as a high-intermediate
placement module, test-takers at the intermediate to advanced proficiency levels were
recruited to ensure that the SBLA functioned properly. To be more specific, the
SBLA was designed for students at the B2 level of the Common European
Framework of Reference (CEFR), and the proficiency levels of the test-takers ranged
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from CEFR B1+ (intermedaite), CEFR B2 (high-intermediate), and CEFR B2+ to C1
(advanced). The underlying assumption is that the advanced test-takers would
perform better than the high-intermediate test-takers, who would perform better than
the intermediate test-takers.
In order to adequately and objectively identify participating EFL learners’
proficiency levels, external criteria in terms of large-scale proficiency test scores were
used to link the learners’ proficiency levels onto the CEFR scale. Learners who
wished to participate in the study must provide valid test scores or certificates of one
of the following exams to be consider eligible: the General English Proficiency Test
(GEPT), the International English Language Testing System (IELTSTM), the
Internet-based Test of English as a Foreign Language (TOEFL iBT®), and the Test of
English for International Communication (TOEIC®). The alignment of the scores on
each exam to the CEFR levels is presented in Table 3.1 (Educational Testing Service,
2015; Papageorgiou, Tannenbaum, Bridgeman, & Cho 2015; The Language Training
and Testing Center, 2016; IELTS, 2018).
Table 3.1







n 25 50 43







TOEFL iBT 57~71 72~83 84 or above
TOEIC 670~780 785~865 870 or above
IELTS 5.5 6.0 6.5 or above
Note. The score or certificate alignment here strictly refers to the reference points used in this
study. It does not serve to provide any concurrent validity evidence for or against the exams
themselves.
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Because most of the exams did not align the scores to the CEFR B1+ and B2+
levels, these levels were approximated by setting the cut-off scores as the mid-points
between the cut-off scores of B1 and B2, and B2 and C1 levels. Based on the test
scores or certificates provided, 25 of the test-takers were at the CEFR B1+ level, 50 of
them were at the CEFR B2 level, and 43 of them were at the CEFR B2+ to C1 levels.
Except for all of them having at least an intermediate level of proficiency and
sharing the same first language, Mandarin Chinese, the test-takers exhibited diverse
background characteristics. There were 72 females and 44 males; 2 test-takers
preferred not to indicate their gender. Their median age was 22 years, with the
youngest test-taker being 18 years old, and the oldest being 43 years old. In terms of
professional backgrounds, 85 of the test-takers were students at the time of data
collection, and 26 of them were working professionals. The remaining 7 were either
in between jobs or in the midst of applying to graduate schools. Using their majors or
fields of work as an indicator, the test-takers were shown to have different areas of
expertise. 16 of them majored or worked in the field of English language, 21 in
science, 31 in engineering or technology, 24 in finance, and 26 in other fields (e.g.,
law, music). Finally, the majority of the test-takers (n = 84) have studied English
between 10 and 20 years. 24 of them have studied English for fewer than 10 years,
and another 10 of them more than 20 years. Table 3.2 summarizes the test-takers’
background characteristics.
In addition to the test-takers, two ESL teachers were recruited as raters of the
writing task in the SBLA. One of the raters was a native English speakers, and the
other had native-like English proficiency (CEFR C2). Both of them have had
extensive ESL teaching and testing experience in the U.S. Participation was entirely
95
voluntary for both test-takers and raters, and all participants received monetary
compensation for their time.
Table 3.2
Participants Background Characteristics (N=118)




Prefer not to say 2 (2%)
Professional Background
Student 85 (72%)
Working professional 26 (22%)
Other 7 (6%)
Fields of work or study
English language 16 (14%)
Science 21 (18%)
Engineering & technology 31 (26%)
Finance 24 (20%)
Other 26 (22%)
Length of studying English
< 10 years 24 (20%)
10 to 20 years 84 (71%)
> 20 years 10 (9%)
Instruments
The instruments used in the current study included an SBLA titled “Nutrition
Ambassador,” the SBLA experience survey, and the analytic scoring rubric developed
to score test-takers’ responses to the writing task in the SBLA. The details of each of
the instruments are provided below.
The Scenario-Based Language Assessment (SBLA): Nutrition Ambassador
Overview of the SBLA. One of the crucial features of SBLA is to have a
coherent storyline embedded in the scenarios so that test-takers can perform in a way
that is natural to their cognitive functioning (O’Reilly, Deane, & Sabatini, 2015).
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With a coherent structure, the results of an SBLA will subsequently allow test users to
make meaningful interpretations of the evidence collected from test-takers’
performance in the SBLA. In order to have a logical, coherent design of the test
structure, the theoretical framework of the Nutrition Ambassador SBLA followed the
building and sharing knowledge key practice proposed by O’Reilly et al. (2015), and
the task design framework followed the evidence-centered design (ECD) approach
(Mislevy, Steinberg, & Almond, 1999, 2003). In addition, because the Nutrition
Ambassador SBLA was designed for high-intermediate L2 learners, each language
task was linked to relevant CEFR B2 or Common Core English Language Arts
Grades 9-10 standards. The task flow was illustrated in Figure 3.1. The relations
between the tasks and the theoretical framework as well as the application of the ECD
framework are described in the subsequent sections.
Figure 3.1. The Task Flow.
Description of the SBLA. For the purpose of better contextualizing
assessments taking a scenario-based approach while at the same time allowing
students’ performance to yield generalizable interpretations, the CBAL® initiatives
identified 11 key practices for the English language arts competency model (Deane et


















language activities that could be applied in a variety of communicative contexts.
Building and sharing knowledge, a foundational literacy practice, has been defined as
“the constellation of knowledge, skills, and abilities that are required to understand,
learn from texts, and communicate or represent that understanding to an audience”
(O’Reilly et al., 2015, p. 5). The CBAL researchers further established five major
types of activities associated with the process of building and sharing knowledge:
prior knowledge activation; text comprehension; meaning clarification; knowledge
consolidation; and knowledge conveyance (O’Reilly et al., 2015). These activities
were recognized to closely represent students’ cognitive processing in situations
where they need to acquire knowledge from a variety of source materials and share
what they have learned with others.
Modeled after the building and sharing knowledge key practice, the Nutrition
Ambassador SBLA aimed to simulate how L2 learners may work with others, listen to
and read a variety of resources and identify the relevant information, and synthesize
or summarize the relevant information to share what they know in a
socio-interpersonal TLU domain. To do so, the Nutrition Ambassador SBLA first
provided the test-takers with the context and the scenario goal as shown in Figure 3.2.
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Figure 3.2. Context and the Scenario Goal of the SBLA.
Then, the test-takers were introduced to Ms. Norman, the event organizer who
provided the general language task instructions throughout the scenario, and Jane and
Paul, the test-takers’ “neighbors” who worked on the tasks with the test-takers. The
design of these simulated characters—Ms. Norman, Jane, and Paul—was not only to
promote engagement and motivation, but also to simulate real-life target language use
in the sense of collaborating with others. Figure 3.3 shows the initial interaction
between the simulated characters and the test-takers.
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Figure 3.3. Initial Interactions with the Simulated Characters.
Because the test-takers, as participants of the Nutrition Ambassador event,
were instructed to learn about a topic on nutrition, Jane and Paul suggested food
additives as the designated topic about which they would learn and share with the
community. The rationale behind selecting food additives as the topic of focus in this
study was because (1) food additives are a common daily experience shared by most
people, and therefore provide the test-takers with a realistic reason to learn about the
topic, and (2) while the concept of food additives is familiar to most people, being
able to communicate about the topic effectively still requires the test-takers to
accurately and appropriately demonstrate their linguistic and topical knowledge. In
other words, to fulfill the scenario goal of Nutrition Ambassador, the test-takers
needed to have sufficient in-depth, relevant, and correct information readily
retrievable from their working or long-term memory.
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With the specific topic and goal of the scenario decided, the structure of the
tasks was outlined as follows1:
Task 1: Pre-scenario topical knowledge task—What do you know about food
additives?
Task 2: Listening ability task—What are food additives?
Task 3: Reading ability task—What’s really on your dinner plate?
Task 4: Pre-writing summary evaluation ability task—What did Paul and Jane
forget?
Task 5: Summary writing ability task—What are the unsafe food additives?
Task 6: Post-scenario topical knowledge task—What have you learned about
food additives?
The topical knowledge tasks. Tasks 1 and 6 measured the test-takers’ topical
knowledge. Taking into consideration that topical knowledge exists in various states
and carries different components (Dochy & Alexander, 1995), topical knowledge in
this study was operationalized as both the test-takers’ content knowledge (i.e.,
knowledge of factual information) and lexical knowledge associated with food
additives (i.e. knowledge of lexical meanings). In other words, following Dochy and
Alexander’s (1995) definitions, the operationalized construct of topical knowledge
focused on domain-general, declarative knowledge. Task 1 was used to determine the
extent to which the test-takers already knew about food additives, and Task 6 was
used to track their topical learning at the end of the scenario. The two tasks shared the
same set of items; thus, topical learning, including content and lexical learning, was
determined by the extent to which the test-takers answered more content or lexical
items correctly in Task 6 than in Task 1. The option I don’t know was provided in the
1 Due to test security reasons, the SBLA in its entirety cannot be provided in this study.
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topical knowledge tasks, and the test-takers were encouraged by Paul and Jane to
choose I don’t know if they did not know the answer. By allowing the test-takers to
choose I don’t know, the changes in their knowledge states in terms of wrong
knowledge, no knowledge, and correct knowledge could be tracked. Figure 3.4 shows
how the task instruction was embedded in the interaction between Jane and the
test-takers as well as a sample lexical knowledge item.
Figure 3.4. Sample Topical Knowledge Task Instruction and Item.
The language tasks (i.e., Tasks 2-5) were constructed following the scenario
storyline where the test-takers “collaborated” with Paul and Jane to learn about food
additives through a video and an article, and then shared what they had learned with
the community through summary-evaluation and summary-writing.
The listening ability task. The test-takers first learned about food additives
with Paul and Jane through a video, which introduced what food additives are,
examples of food additives and their uses, and indirect food additives. The video was
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adapted from an instructional material on Study.com (formerly Education Portal)2.
The video was approximately 3 minutes and 12 seconds long, and provided visual
aids such as animation, pictures, and texts. Word-by-word subtitles were not provided
to the test-takers. While a few lexical items were shown in the video as part of the
animation, the design was deemed construct relevant given that it is more common for
L2 learners to watch an informational presentation with textual aids than without.
The test-takers first watched the video once. They were allowed to take notes
if needed. Then, they were asked by Paul to look at the notes he took and see if he
made any mistakes. In order to evaluate Paul’s notes, the test-takers watched the
video for a second time. Then, they evaluated whether the notes Paul took were
correct or not (i.e., a True/False item type); if the test-takers believed Paul made a
mistake, they were asked to make the correction (i.e., error correction). Essentially,
this task measured the test-takers’ L2 listening ability through their comprehension of
the information in the video with endophoric reference that was literally stated or
implied (Purpura, 2010; Wagner, 2006). There were eight items in total, with five of
them being false statements that needed to be corrected. Approximately 20 minutes
were allocated to the listening task. Figure 3.5 presents a part of the listening ability
task instruction embedded in the interaction between Paul and the test-takers as well
as a screenshot of the video and a sample item.
2 The video material was used under the Teacher Membership agreement, where Study.com granted
teacher members permission to publicly display the content for instructional (assessment) purposes.
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Figure 3.5. Sample Listening Ability Task Instruction, Video Screenshot, and Item.
The reading ability task. After the listening task, Jane suggested that the
group needed to learn more about food additives to share with the community, and the
reading ability task was designed to fulfill that proposal. The article was adapted from
the reading passage “What’s really on your dinner plates?” in the textbook Weaving it
Together 4 (Broukal, 2016)3. In this task, the test-takers read the article and answered
multiple-choice questions which were designed to measure the test-takers’ L2 reading
ability with respect to their ability to read for literal and implied meanings with
endophoric reference and implied meaning with exophoric reference (Kim, 2009;
Purpura, 2010). There were a total of 10 items, and the test-takers had 20 minutes to
3 Permission to use the article for non-commercial research purposes was granted by the publisher
Cengage Learning.
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complete the task. Figure 3.6 shows a part of the reading ability task instruction
embedded in the interaction between Jane, Paul, and the test-takers, a portion of the
reading passage, and a sample item. Note that the “Mike” character Jane referred to
did not actually appear in the scenario. The imaginary character was embedded as an
external expert who provided the materials for Jane, Paul, and the test-takers to learn
about food additives.
Figure 3.6. Sample Reading Ability Task Instruction and Item.
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Both the transcript of the listening ability task and the article in the reading
ability task were submitted to the TextEvaluator® (Educational Testing Service, 2014,
2017) as well as Coh Metrix (Graesser, McNamara, Louwerse, & Cai, 2004;
McNamara, Graesser, McCarthy, & Cai, 2014) for linguistic and readability analyses.
The TextEvaluator generates an overall text complexity score and eight component
scores for every text it analyzes. The overall text complexity score, which ranges from
100 (suitable for extremely young learners) to 2000 (suitable for college graduates),
was used in this study to determine the grade-level appropriateness of the listening
and reading inputs because the scale has been linked to the text complexity guidelines
specified in the Common Core State Standards (Educational Testing Service, 2017;
Sheehan, 2015). Coh Metrix, on the other hand, produces a list of 106 indices for
different types of text analysis, such as referential cohesion, lexical diversity, and
syntactic pattern density. The three readability indices Coh Metrix reports—Flesch
Reading Ease, Flesch-Kincaid Grade Level, and Coh-Metrix L2 Readability—were
used to determine the grade-level appropriateness of the listening and reading inputs.
The Flesch Reading Ease score, which ranges from 0 (very difficult to read) to 100
(very easy to read), indicates how easy a material is to read by taking into account the
ratios between the total number of syllables, words, and sentences. Also considering
the ratios between the total number of syllables, words, and sentences but using a
different formula, the Flesch-Kincaid Grade Level score roughly represents the grade
levels in the U.S. educational system. For example, a reading material with a
Flesch-Kincaid Grade Level score of 8.53 suggests that it is suitable for students at
the Grade 8 level. Finally, the Coh-Metrix L2 Readability score is a readability index
indicative of how easy or difficult a reading material is for L2 learners by taking into
account content word overlap, sentence syntactic similarity, and word frequency
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(McNamara et al., 2014). Similar to the Flesch Reading Ease score, a lower Coh-
Metrix L2 Readability score suggests a more difficult text.
The results, presented in Table 3.3, showed that, with respect to their
linguistic demands, the texts were generally appropriate for students at the Common
Core Grades 9 to 10 levels, approximately similar to the proficiency expected of
students at the CEFR B2 level (Dunlea, 2014). It should be noted that the tools used
for the analyses were intended for reading texts; variables that may affect listenability,
such as speed and visual input, could not be accounted for.
Table 3.3










TextEvaluator Overall Complexity 750~1125 990 969
Coh-Metrix Flesch Reading Ease 62.30 56.53 57.32
Flesch-Kincaid Grade Level 10.24 10.54 9.83
Coh-Metrix L2 Readability 13.97 20.16 12.37
Note. 1 The reference for the TextEvaluator index was provided by Educational Testing Service (2017).
The references for the Coh-Metrix indices were provided by McNamara et al. (2014).
The pre-writing summary evaluation ability task. The completion of the
listening and the reading tasks signified that the test-takers had “built” the necessary
mental model of food additives to share with the community. The pre-writing
summary evaluation ability task was embedded to serve as a “bridge” between
building and sharing knowledge. Thus, its main purpose was to provide a list of
summary writing guidelines for the test-takers to model after. Through evaluating the
simulated characters’ summaries against the guidelines, the test-takers were expected
to gain a good understanding of what they needed to do to fulfill the scenario goal so
that their writing performance was not hindered by a lack of knowledge of the writing
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genre. Further, such a process promoted a sense of collaboration within the scenario
design because all three event participants (i.e., the test-taker, Paul, and Jane) had to
write their respective summaries. The test-takers were given 10 minutes to complete
this task. Figure 3.7 presents the summary writing guidelines, as instructed by Ms.
Norman, and Figure 3.8 shows the pre-writing summary evaluation ability task
instruction embedded in the interaction between Jane and the test-takers.
Figure 3.7. Summary Writing Guidelines.
Figure 3.8. Pre-Writing Summary Evaluation Ability Task Instruction.
The summary writing ability task. Lastly, to fulfill the scenario goal, the
test-takers were asked to write a summary based on a portion of the reading passage
to share with the community what “unsafe food additives” are. The test-takers were
instructed to write a 1-paragraph (or approximately 200 words) summary based on the
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designated paragraphs in the article. The test-takers’ L2 writing ability was measured
through their ability to write with an effective and appropriate range of lexical and
morphosyntactic resources; employ an effective and appropriate range of cohesive
and information management resources; and provide accurate, relevant, and sufficient
information to achieve the scenario goal (Purpura, 2017). They had 25 minutes to
finish the task. Figure 3.9 presents the summary writing task instruction as embedded
in the interaction between Paul, Jane, Ms. Norman, and the test-takers.
Figure 3.9. Summary Writing Ability Task Instruction.
Figures 3.4 to 3.9 show that, the instructions of all of the tasks in the Nutrition
Ambassador SBLA were embedded in the interaction between the simulated
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characters and the test-takers. As previously illustrated, this assessment design
provided a purposeful goal for the test-takers to meaningfully apply their topical
knowledge as well as L2 KSAs in a highly contextualized simulation of real-life
language use. Meanwhile, evidence regarding the test-takers’ topical knowledge and
L2 KSAs was collected to understand and potentially diagnose the test-takers’
strengths and weaknesses when using their L2 to build and share knowledge.
Summary of the measured constructs in the SBLA. To reiterate, the construct
of L2 proficiency as measured in this study was operationalized as learners’ ability to
utilize their topical knowledge and L2 KSAs to build and share knowledge. To
capture different aspects of topical knowledge, the construct of topical knowledge was
defined as both content knowledge (i.e., knowledge of factual information) and lexical
knowledge associated with the topic food additives (i.e., knowledge of lexical
meanings). The test-takers’ L2 KSAs were measured through their listening, reading,
and writing performances. The listening and reading ability tasks were embedded in
the Nutrition Ambassador SBLA for knowledge building, and the test-takers were
asked to demonstrate their listening and reading abilities by identifying the
information conveyed in the sources that was either endophorically literal,
endophorically implied, or exophorically implied (Purpura, 2010). To achieve the
scenario goal, the test-takers had to write a summary based on a portion of the article
they had read during the knowledge-building process. Here, the construct of writing
ability was operationalized as the test-takers’ ability to demonstrate their
semantic-grammatical knowledge at the sentential level (i.e., language use) and the
discourse level (i.e., organization), as well as their ability to responsibly present
information that is topically accurate, relevant, and sufficient based on the source text
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(Purpura, 2004, 2017; Xi, personal communication, November 24, 2014) . The details
of the writing construct are further described in the Scoring Rubric section.
Design framework of the SBLA. Given that the Nutrition Ambassador SBLA
involved the measurement of complex constructs within an assessment, the ECD
framework was adopted as an approach to establishing a systematic, logical, and
coherent assessment development process via evidentiary arguments (Almond,
Mislevy, Steinberg, Yan, & Williamson, 2015; Mislevy, Almond, & Lukas, 2003).
Based on the ECD framework, a structured assessment development process involves
three stages: domain analysis, domain modeling, and conceptual assessment
framework (CAF). Through this process, ECD ensures that the evidence gathered
from the assessment tasks corresponds to the underlying constructs the assessment
purports to address (Mislevy, Steinberg, & Almond, 1999).
Within the ECD framework, the most relevant component to the development
of the Nutrition Ambassador SBLA was the CAF, which describes the specifications
of the operational elements of an assessment. The specifications allow test developers
to answer the fundamental questions regarding the operationalization of an assessment,
including “what are we measuring?” (the student proficiency model), “how do we
measure it?” (the evidence model), “where do we measure it?” (the task model), and
“how much do we need to measure” (the assembly model) (Mislevy, Almond, &
Lukas, 2003). To be more specific, the student proficiency model describes the
variables related to the KSAs being measured; the evidence model identifies the types
of behaviors or performances (i.e., the evidence) students are expected to demonstrate
in connection with the KSA variables; the task model describes the way in which the
behaviors or performances identified in the evidence model can be collected; and
finally, the assembly model specifies the optimal form of the assessment considering
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the relationships between the student proficiency model, the evidence model, and the
task model.
In this study, the design blueprint of each of the tasks in the Nutrition
Ambassador SBLA was specified in terms of the student proficiency model, the
evidence model, and the task model of the CAF. Such a design blueprint could yield
meaningful and logical interpretations of the test-takers’ L2 KSAs as observed
through the evidence collected from the SBLA. Descriptions of the purposes of the
tasks with respect to the building and sharing knowledge key practice and their ECD
specifications are provided in Table 3.4.
The SBLA Experience Survey
To capture how the test-takers perceived their experience of the Nutrition
Ambassador SBLA and their general personal experience with respect to food
additives, the SBLA experience survey (hereafter the survey) was implemented for
the test-takers to fill out at the end of the assessment. In order to narrate the survey as
part of the SBLA, Ms. Norman, the event organizer, was designed to ask the
test-takers as event participants to share their thoughts and feedback on the Nutrition
Ambassador event.
Table 3.4
A Summary of the Nutrition Ambassador SBLA Tasks
Task Task Purpose for Building
and Sharing Knowledge
The Proficiency Model The Evidence Model The Task Model
1. Pre-Scenario Topical
Knowledge Task: What do








topical knowledge that may
have an effect on their
language performance.




2. Listening Ability Task:
What are food additives?
Understand the text,
Clarifying meanings
Test-takers have the ability to
understand the information




literal), and to identify
inaccurate information in
peers’ notes.
Test-takers’ responses to the
comprehension questions
related to the “What are
food additives?” video and
their correction of their
peers’ inaccurate notes
True/False; error correction
3. Reading Ability Task:
What’s really on your
dinner plate?




literal/ implied), and make
inferences (exophoric
implied)
Test-takers’ responses to the
comprehension questions
related to the “What’s




A Summary of the Nutrition Ambassador SBLA Tasks
Task Task Purpose for Building
and Sharing Knowledge
The Proficiency Model The Evidence Model The Task Model
4. Pre-Writing Summary
Evaluation Ability Task:
What did Paul and Jane
forget?
Consolidate knowledge Test-takers have the ability to
evaluate the quality of the
model summaries written




summaries meet the criteria
of a good summary, and if
not, what quality is lacking.
Multiple-choice
5. Summary Writing Ability
Task: What are the unsafe
food additives?
Convey knowledge Test-takers can write a
coherent and accurate
summary to convey the
information they have
obtained.
Test-takers’ written summary Extended written response
6. Post-Scenario Topical
Knowledge Task: What
have you learned about
food additives?
Track test-takers’ topical
content and lexical learning
regarding food additives




throughout the process of
building and sharing
knowledge.




appeared in Task 1
Multiple-choice; matching
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The survey consisted of 24 descriptors, inquiring the test-takers’ perceived
level of engagement during the process of completing the SBLA (“engagement”),
their personal experience with food additives prior to participating in the SBLA
(“prior personal experience”), and their perceived value of the features embedded in
the SBLA (“perceived value”). The test-takers responded to the descriptors on a
4-point Likert-type scale: 1 = strongly disagree; 2 = disagree; 3 = agree; and 4 =
strongly agree. The test-takers were also given a chance to freely provide any
additional comments in an open-ended manner. The descriptors regarding the
test-takers’ engagement were adapted from the User Engagement Scale developed by
O’Brien and Toms (2010); wording was modified and relevant descriptors selected to
fit the context of the current study. Because the descriptors regarding the test-takers’
prior personal experience with food additives and their perceived value of the SBLA
features were bound to the test design, these descriptors were developed by the
Researcher. Table 3.5 provides an overview of the survey (see Appendix A for the
Survey in its entirety).
Table 3.5
Overview of the SBLA Experience Survey (K = 24)
Aspect of SBLA Experience k Sample Descriptors
Levels of Engagement 9
 I was so involved in my test that I lost
track of time.
 I felt involved in this test experience.




 I constantly read the nutrition label when I
buy food.
 I have learned about food additives at
school or at work.
Levels of Perceived Value of
the SBLA features
9
 “Working” with Paul and Jane makes me
feel more relaxed during the test.
 The things Paul, Jane, and Ms. Norman
say help me understand what I need to do.
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While the Survey explored three aspects of the test-takers’ experience
regarding the SBLA and its theme (i.e., engagement, prior personal experience, and
perceived value), only the results of the test-takers’ prior personal experience with
food additives were used to answer the research questions posed in this study. The
test-takers’ engagement during the SBLA and their perceived value of the SBLA
features were outside the scope of the focus of the current study (i.e., the construct of
topical knowledge); therefore, the test-takers responses to these two aspects were not
explored beyond descriptive statistics and reliability analysis.
The Summary Writing Ability Rubric
An analytic rubric was developed following Purpura (2017)’s meaning-
oriented L2 proficiency model to score the summary writing task in the Nutrition
Ambassador SBLA. The rubric reflected the dimensions of writing ability
operationalized in the test: language use, organization, topical accuracy, topical
relevance, and topical sufficiency. The first two dimensions (i.e., language use and
organization) were concerned with the test-takers’ ability to utilize their semantic
grammatical resources to write with accuracy in forms and clarity in meanings, while
the latter three dimensions (topical accuracy, topical relevance, and topical sufficiency)
took into account the test-takers’ ability to be content responsible for the information
they chose to present in order to achieve the scenario goal.
The first dimension, language use, considered the extent to which the response
provided evidence that the test-takers had an effective and appropriate range of lexical
and morphosyntactic resources to write with accuracy and clarity. In order to write an
adequate summary to share what they had learned about food additives, the test-takers
were expected to write with accurate morphosyntactic and lexical forms, precise
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morphosyntactic and lexical meanings, as well as lexical and syntactic variety as
appropriate.
The second dimension, organization, took into account the extent to which the
response provided evidence that the test-takers had an effective and appropriate range
of cohesive and information management resources to write with accuracy and clarity.
Specifically, the score reflected the test-takers’ ability to present coherently organized
information and use logical connectors and cohesive devices to display the
progression of ideas. The summary was also expected to have a complete structure
with the inclusion of an introductory sentence, supporting sentences, and concluding
sentence.
The third dimension, topical accuracy, was concerned with the extent to which
the test-takers fully and responsibly provided accurate information of unsafe food
additives to achieve the scenario goal of sharing knowledge. In other words, the
test-takers should not deviate from the factual information provided in the article.
The fourth dimension, topical relevance, considered the extent to which the
test-takers responsibly provided important and relevant information of unsafe food
additives to achieve the scenario goal. As the summary writing guidelines instructed,
the test-takers should only include the most pertinent information from the source text
in their summaries; trivial details and personal opinions must be avoided.
And finally, the fifth dimension, topical sufficiency, addressed the extent to
which the test-takers responsibly provided sufficient information of unsafe food
additives to achieve the scenario goal. Based on the prompt and the original text, the
test-takers must present information of three types of unsafe food additives: artificial
sweeteners, sodium nitrite, and artificial colorants. They also needed to mention
where these unsafe food additives can be found as well as their associated health risks.
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Key words or phrases in relation to these unsafe food additives were provided for the
raters.
All five dimensions were scored on a 0- to 4-point scale, where 0 indicated
that the written response provided no evidence of the dimension, and 4 excellent
quality of evidence. All dimensions carried equal weight; the test-takers’ summary
writing score was determined by the averaged sum scores between the two raters. The
rubric can be found in Appendix B.
Data Collection Procedures
The current study collected two types of data: test data from the test-takers,
and scoring data from the raters. How each type of data was collected is described
below.
Test Administration Procedures
The test data was collected from EFL learners in Taiwan. Upon receiving IRB
approval (IRB 18-205), the Researcher contacted a Professor at a major technological
university in Taipei, Taiwan (hereafter University Tech), who agreed to coordinate
and oversee the participant recruitment and test administration procedures. Two of the
Professor’s undergraduate students who had prior research experience were recruited
as research assistants.
In order to identify the venue where the SBLA could be administered, the
Professor and the Researcher contacted the computer lab coordinator at University
Tech to seek permission to use the computer lab for test administration. Upon being
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granted access to the computer lab4, the research assistants announced the research
participation opportunity via a joint university e-bulletin board and various social
media platforms. Interested individuals needed to 1) be at least 18 years old; 2) study
English as a second or foreign language; and 3) submit proof of having at least an
intermediate level of English proficiency. Eligible individuals would receive an exam
admission ticket from the research assistants.
The SBLA was administered at the computer lab at University Tech, and was
administered a total of six times over the span of three weekends. Before each session
started, the research assistants checked the functionality of all equipment to be used in
the test. Each test-taker had access to a computer, a mouse, and a headset. The screen
of the computer was set to the introduction page of the Nutrition Ambassador SBLA
in the Chrome browser. Once the test-takers were seated, they were instructed to read
the research procedures and the consent form, both of which were presented
electronically in English as well as in Mandarin Chinese, the test-takers’ first
language. To indicate their voluntary agreement to participate in the study, the
test-takers were instructed to check the appropriate box on the electronic consent form.
Then, they could begin the test. The test-takers were allowed to seek help from the
research assistants, who proctored all test sessions, should technical issues occurred.
The Researcher also monitored the test administration remotely and helped the
research assistants solve problems when needed.
The test-takers had a maximum of 110 minutes to finish the entire test. All of
the test-takers finished the SBLA between 60 and 110 minutes. The assessment
platform, Qualtrics, recorded and saved the test-takers’ responses automatically. All
of the test-takers completed the test, and their responses were recorded successfully.
4 The computer lab was a GEPT-certified test venue.
119
Scoring Procedures
The task types in the Nutrition Ambassador SBLA consisted of both selected
response (i.e., multiple-choice) and constructed response (i.e., error correction and
summary writing) tasks. Therefore, the test-takers’ responses were scored both
objectively and subjectively as appropriate to the tasks. The details of how each of the
tasks in the SBLA was scored are provided below.
For the topical knowledge tasks (Tasks 1 and 6), a correct response received a
score of 1. For scoring purposes, both an “I don’t know” response and an incorrect
response received a score of 0. However, the raw response data were retained for
further descriptive and qualitative analyses, where an “I don’t know” response and an
incorrect response were examined separately.
For the listening task (Task 2), the test-takers were asked to determine whether
the notes taken by their simulated neighbor were correct or incorrect. If the notes were
incorrect, the test-takers were asked to provide a correction. The successful selection
of true (i.e., the note was correct) or false (i.e., the note was incorrect) received a
score of 1. If the test-takers also corrected the inaccurate notes fully and successfully,
they were awarded an additional 1 point. Partial credit of 0.5 point was awarded in
two situations: 1) the test-takers accurately identified an incorrect note, but the
correction was only partially successful, and 2) the test-takers inaccurately identified a
correct note as incorrect, but the explanation showed that their comprehension was
partially accurate.
The reading task (Task 3) and the pre-writing task (Task 4) both consisted of
multiple-choice items, where the test-takers were asked to simply choose the correct
answer. The correct response received a score of 1 and an incorrect response 0. No
partial credit was given to these two tasks.
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Two experienced ESL teachers served as the raters of the summary writing
task (Task 5). Upon agreeing to participate, the raters received a norming packet that
included the writing prompt, the scoring rubric, and some sample responses. The
Researcher then hosted a norming session with the raters to explain the rubric, discuss
the ratings of the sample responses, and solve any major discrepancies in the
understanding of the rubric descriptors. After the norming session, the Researcher
sent the raters the rating packet that included the writing prompt, the revised rubric,
the rating sheet, and all of the test-takers’ blinded written responses. All of the
responses were rated on five dimensions (language use, organization, topical accuracy,
topical relevance, and topical sufficiency) on a 0-4 scale. The raters had two weeks to
complete the rating assignment. The Researcher served as the third rater to solve any
major score discrepancies (i.e., score differences larger than 2 points).
Data Analysis Procedures
This section describes the statistical procedures to be used to answer each
research question to investigate the construct of topical knowledge in an SBLA. All
analyses, unless otherwise specified, were conducted using R, an open source
software environment for statistical computing (R Core Team, 2018).
Preliminary Analyses
Descriptive analysis. First, before the research questions regarding the
test-takers’ topical knowledge and L2 KSAs could be answered, it was necessary to
examine whether the items and tasks in the Nutrition Ambassador SBLA as well as
the descriptors in the SBLA experience survey functioned properly. Descriptive
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statistics, including central tendency, dispersion, and distribution of the language
tasks were calculated to provide an overview of how the test-takers performed on the
test and how they responded to the survey.
Reliability analysis. Reliability analysis was performed to examine the
internal consistency of the SBLA tasks and the SBLA experience survey, as well as
the inter-rater reliability of the summary writing task. With respect to the internal
consistency of the SBLA and the Survey, Cronbach’s alpha (Cronbach, 1951) was
calculated to explore the extent to which the items or descriptors consistently
measured the same construct or concept. As for the summary writing task, because it
was scored by two raters, inter-rater reliability was calculated to ensure that the raters
assigned consistent ratings to the test-takers’ summary writing performance. The
preliminary analyses were conducted mainly using the ‘psych’ package (Revelle,
2018).
Rasch analysis. In addition to descriptive and reliability analyses based on
classical test theory, Rasch analysis was performed during the preliminary data
analysis process to ensure that (1) the listening and the reading ability tasks
functioned properly for knowledge building in the scenario; (2) the summary writing
ability task functioned properly for knowledge sharing in the scenario; and (3) the
descriptors in the SBLA experience survey functioned properly as indicators of the
test-takers’ levels of engagement, prior personal experience with food additives, and
perceived value of the SBLA features. The pre-writing summary evaluation task in
the SBLA was not included in the Rasch analysis due to the fact that it was embedded
in the SBLA as an instructional task to bridge between the knowledge building tasks
and the knowledge sharing task; thus, its functionality, from an assessment design
perspective, was different from the assessment tasks.
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The fit statistics yielded by Rasch analysis provided empirical evidence for the
construct validity of the assessment tasks and the survey. For the SBLA language
tasks, the acceptable range of mean square (MNSQ) values was set between 0.7 and
1.3, and that for the SBLA experience survey was set between 0.6 and 1.4 (Bond &
Fox, 2007; Wright & Linacre, 1994). Note that Rasch analysis of the topical
knowledge tasks was conducted to answer research question 2; thus, the results will
not be presented as part of the preliminary analysis. FACETS (Linacre, 2018) was
used to conduct this set of analysis. Further details regarding Rasch analysis will be
provided below.
Analysis for Research Question 1: Correlation and Path Analyses
To answer research question 1, which aimed to investigate the relationships
between L2 learners’ topical knowledge and their language performance, Pearson
product-moment correlations were first used to explore the correlations between the
test-takers’ topical knowledge in terms of content and lexical knowledge, and their
listening, reading, and writing performances, as measured in the Nutrition
Ambassador SBLA. The relationships were examined for both the test-takers’ pre-
and post-scenario topical knowledge to investigate whether and how the magnitude
and the direction of the relationships differed. The packages ‘stats’ (R Core Team,
2018) and ‘PerformanceAnalytics’ (Peterson & Carl, 2018) were used to conduct
correlation analysis.
Because correlation analysis was insufficient in revealing the ways in which
the variables had an effect on one another, a follow-up path analysis was conducted to
examine the effects between the test-takers’ topical knowledge and L2 KSAs.
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The first step to conduct path analysis was to specify the model, that is, to
justify the relations between the variables in the hypothesized path model. Model
specification is usually done based on theories or previous research (Kline, 2016;
Schumaker & Lomax, 2016). In this study, model specification was informed by (1)
previous research on the relationships between topical knowledge and L2
performance; and (2) the sequence of the tasks embedded within the SBLA, given that
the sequence theoretically represents the cognitive processing of how individuals
build and share knowledge (O’Reilly et al., 2015). As noted in the previous chapter,
research has not yet yielded a conclusive finding regarding the extent to which L2
learners’ prior topical knowledge as opposed to their L2 proficiency level has an
effect on their L2 KSAs. In order to identify the degree to which the test-takers’ prior
topical knowledge or their L2 proficiency level had more informative effects on their
L2 performance in the SBLA, three models were proposed. Figure 3.10 depicts
the symbols conventionally used to illustrate path models.
Figure 3.10. Commonly Used Path Model Symbols.
In the first hypothesized path model (Figure 3.11), the two aspects of the
test-takers’ prior topical knowledge (i.e., pre-scenario content and lexical knowledge)
as operationalized in the SBLA were hypothesized to be the predictors of their L2
listening, reading, summary writing performances (e.g., Chiang & Dunkel, 1992;
Clapham, 1996; Gustilo & Magno, 2015; He & Shi, 2012), as well as their
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post-scenario content and lexical knowledge. Because both content knowledge and
lexical knowledge were defined as the underlying components of topical knowledge,
it was further hypothesized that pre-scenario content and lexical knowledge correlated
with each other, and post-scenario content and lexical knowledge correlated with each
other. Given that all language tasks were thematically related in the SBLA, it was
hypothesized that the test-takers’ listening ability had an effect on their reading ability,
which had an effect on their summary writing ability (Mayer, 2002). It is important to
note that the effects between the L2 KSA variables simply reflected the sequence of
the language tasks in this SBLA; thus, interpretations regarding the relations between
L2 KSA variables should only be made within the context of this assessment design.
Pre-writing summary evaluation ability was hypothesized to only have an effect on
the test-takers’ summary writing ability because it was designed for the sole purpose
of familiarizing the test-takers with the writing genre.
Figure 3.11. Hypothesized Path Model 1.
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In the second hypothesized path model (Figure 3.12), the test-takers’ L2
proficiency level, as indicated by their TOEFL iBT, TOEIC, IELTS, or GEPT scores
or certificates, was depicted to be the sole predictor of their L2 performance. In other
words, the test-takers’ L2 proficiency level was hypothesized to have an effect on
their listening, reading, pre-writing summary evaluation, and summary writing
abilities (e.g., Carrell, 1991; Cumming, Kantor, Powers, Santos, & Taylor, 2000;
Ferris, 1994; Lee & Schallert, 1997; Grabe & Kaplan, 1996; Vandergrift, 2006).
Pre-scenario content or lexical knowledge was hypothesized to have an effect only on
post-scenario content or lexical knowledge. Because the test-takers’ display of
pre-scenario lexical knowledge may be associated with their proficiency level (e.g.,
Zareva, 2005), the two variables were hypothesized to correlate with each other. Such
a relationship was not hypothesized for pre-scenario content knowledge given that, in
this study, there was no theoretical or empirical foundation to believe that the amount
of factual information of food additives the test-takers had already known related to
their L2 proficiency level. The other effects between the endogenous variables
remained the same as described in the first hypothesized model: listening ability was
hypothesized to have an effect on reading ability, reading ability on summary writing
ability, pre-writing summary evaluation and reading abilities on summary writing
ability, and all L2 KSA variables on post-scenario content and lexical knowledge.
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Figure 3.12. Hypothesized Path Model 2
In the third hypothesized path model (Figure 3.13), the test-takers’ L2
proficiency level, pre-scenario content knowledge, and pre-scenario lexical
knowledge were all depicted to be the predictors of their L2 performance. Except for
pre-writing summary writing ability which was only hypothesized to be predicted by
L2 proficiency level, all the other L2 KSA variables were hypothesized to be
predicted by the test-takers’ L2 proficiency level as well as their prior topical
knowledge. The rest of the paths illustrating the relations between each variable
remained the same as depicted in the first and second hypothesized models.
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Figure 3.13. Hypothesized Path Model 3.
In all three hypothesized path models, the endogenous variables were
associated with error terms, which represented the amount of variance not explained
by the other observed variables in the path model. For the reason of simplifying the
presentation of the models, the error terms were not explicitly shown in Figures 3.11,
3.12, and 3.13.
Following model specification, the next step was model identification. A path
model is identified when it is theoretically possible to compute a unique estimate for
each model parameter. The general guideline is that the model should have the same
number of (i.e., just-identified) or more (i.e., over-identified) observations than free
parameters (Kline, 2016). The numbers of observations in the hypothesized path
models were computed by [k (k + 1)] / 2, where k is the number of observed variables.
For example, the first hypothesized model had [8 (8+1)] / 2 = 36 observations. For all
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three hypothesized path models in this study, their numbers of observations were
greater than the numbers of free parameters. Therefore, the model identification
requirement was satisfied for all hypothesized models.
Given that the hypothesized path models were specified and identified, the
models were deemed appropriate for the next step, which was to inspect whether and
to what extent each hypothesized model fit the data. As suggested by Kline (2016), all
three models were tested for their model fit using the following indices:
● Chi-square ( 2 ) test
The 2 statistic is produced by multiplying the sample size (n) by the value of
the fit function (f). It is used to evaluate the difference between the specified
model and the null model. Because in path analysis, the expectation is that the
hypothesized model fits the data well, the 2 value should ideally be small. A
non-significant (p > ) 2 value indicates that model fits the data well, and a
significant (p < ) 2 value suggests that the model does not fit the data well.
● Comparative fit index (CFI)













where B represents the baseline model, M represents the proposed model, df
indicates the degrees of freedom, and max[ ] indicates the maximum of the
values within the brackets.
In general, the CFI value falls between 0 and 1, with values closer to 1
indicating better fit and values of 1 indicating having the “best possible”
model (Kenny, 2015). Because of how the CFI is calculated, it is possible for
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the value to fall outside of the 0-1 range. In this case, the CFI value is reported
as 1 if it exceeds 1, and 0 if it falls below 0.
● Root mean square error of approximation (RMSEA)








where M represents the proposed model and df indicates the degrees of
freedom.
The RMSEA value typically falls between 0 and 1, with values closer 0
indicating better fit. MacCallum, Browne, and Sugawara (1996) proposed
using the cutoff values of 0.01, 0.05, and 0.08 to indicate excellent, good, and
mediocre fit. Along with the RMSEA value, its 90% confidence interval and
the p-value are also reported. Similar to the interpretation of the p-value in the
X2 test, rejecting the null hypothesis (i.e., p > ) suggests that “the model is
‘close-fitting’” (Beaujean, 2014, p. 162).
● Standardized root mean square residual (SRMR)
Like the RMSEA, the SRMR is an absolute measure of fit. It is the
standardized difference between the observed correlations and the
hypothesized correlations. An SRMR value closer to 0 indicates better fit. Hu
and Bentler (1999) suggested that a value less than .08 can generally be
considered acceptable.
During the model-data fit process, a tear-down procedure (Cohen, Cohen,
West, & Aiken, 2003) was adopted to respecify the models to identify the best fitting
condition for each hypothesized model. Insignificant paths were removed
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systematically based on the magnitude of their coefficients. With each path removal,
model fit indices were checked to examine how significant the changes were in terms
of yielding a better model fit. The best fitting condition for each hypothesized model
was the last respecified model where a significant change in model-fit indices was
observed.
Based on the results of the respecified models, the model with the best fit was
used to identify the most meaningful interpretations of the effects between the
test-takers’ topical knowledge and L2 KSAs. The path analysis in this study was
conducted using the ‘lavaan’ package (Rosseel, 2012), and maximum likelihood was
the method used for model estimation.
Analysis for Research Question 2: Rasch Analysis
Research question 2 examined how well the topical knowledge items in the
Nutrition Ambassador SBLA measured L2 learners’ topical knowledge and tracked
their topical learning through repeated administrations before and after the scenario.
In order to capture L2 learners’ topical knowledge comprehensively, an “I don’t
know” response and an incorrect response were treated as different knowledge states
in this phase of data analysis. To be more specific, an incorrect response was viewed
as the test-taker having no knowledge of the particular fact or vocabulary word
measured by the item (i.e., scoring = 0); an “I don’t know” response was viewed as
the test-taker having partial knowledge (i.e., knowing what they did not know; scoring
= 1); and a correct response was viewed as the test-taker having full knowledge (i.e.,
scoring = 2). Because the test-takers were partially awarded for choosing an “I don’t
know” response, the partial credit model was adopted for Rasch analysis in this study.
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While pre- and post-test (or repeated measures) design has been widely
adopted to examine participants’ changes in behaviors or KSAs over time, the
repeated use of the same measure has faced a special challenge with Rasch analysis
(Chang & Chan, 1995; Marais, 2009; Wolfe & Chiu, 1999). To illustrate, because the
same instrument is used more than once to track changes in the participants’
responses, it runs the potential risk of violating the assumption of local independence
in the Rasch models. Seeing the challenge, Chang and Chan (1995) proposed a
four-step approach to analyzing repeated measures outcome data via the Rasch
models:
● Step 1: Perform separate Rasch analyses of the data obtained on each
administration. This set of analyses allows us to compare the functionality of
the items across different administrations and participants.
● Step 2: Perform a combined Rasch analysis of change in person abilities. To do
so, each participant assessed in different administrations is regarded as an
distinct individual. This set of analysis allows us to track the changes in
participants’ ability levels across administrations while holding the item
difficulty parameters constant.
● Step 3: Perform a combined Rasch analysis of change in item difficulties. To
do so, each item in the pre- and post-test is treated as an distinct item. This set
of analysis allows us to track the changes in item difficulty levels across
administrations while holding the participants’ ability levels constant.
● Step 4: Perform a many-facet Rasch analysis by adding “occasions” (i.e.,
different administrations) as the third facet. This set of analysis allows us to
evaluate the estimates of item difficulty, person ability, and occasion severity
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parameters. However, Chang and Chan (1995) cautioned that this approach
only yields generalized measures of the parameters rather than specific
measures of the changes across different administrations.
To provide sufficient and cross-validated evidence of internal validity for the
topical knowledge task, the current study followed Chang and Chan’s (1995)
four-step recommendation. First, separate 2-facet Rasch analyses were conducted for
the pre- and post-scenario topical knowledge tasks, treating both the tasks and the
test-takers as distinct in the two administrations. Second, a single 2-facet Rasch
analysis was conducted for the topical knowledge task, treating the test-takers as
distinct individuals in the two administrations (i.e., stack analysis; Marais, 2009).
Third, a single 2-facet Rasch analysis was conducted for the pre- and post-scenario
topical knowledge tasks combined, treating the repeated items as distinct in the two
administrations (i.e., rack analysis; Marais, 2009). And last, a many-facet Rasch
analysis was conducted, adding occasions (pre-scenario and post-scenario) as the third
facet. In each step, fit statistics and facet parameters were investigated and reported. It
was expected that the results from the four steps would be comparable. For Steps 1 to
3, the partial credit Rasch model was expressed as
kinkninik FDBPP  )/log( )1(
where nikP is the probability of observing score k for test-taker n responding to topical
knowledge item i. )1( kniP is the probability that test-taker n responding to topical
knowledge item i is observed with score k-1. nB is test-taker n’s level of topical
knowledge (i.e., person ability). iD is the difficulty level of topical knowledge item i
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(i.e., item difficulty). kF depicts the challenge of being observed with score k relative
to score k-1.
For Step 4, the many-facet Rasch model was expressed as
kjinknijnijk FCDBPP  )/log( )1(
where nijkP is the probability that test-taker n on topical knowledge item i received a
score of k in occasion j. jC depicts the “severity” of the occasion, that is, whether the
pre- or post-topical knowledge task was more challenging for the test-takers. All four
approaches to Rasch analysis were conducted using FACETS (Linacre, 2018).
Fit statistics. As the Rasch model formulas illustrate, Rasch analysis
examines the data based on a probabilistic model. It estimates the ability levels of the
test-takers and the difficulty levels of the items by “comparing the expected and
observed responses” of the test-takers, and “[t]he extent to which the prediction and
observation match is shown in the fit statistics” (Knoch & McNamara, 2015, p. 287).
The fit values are expressed as mean square (MNSQ) statistics. In order to provide
evidence of construct validity for the topical knowledge task, the item-fit statistics in
terms of infit and outfit MNSQ statistics were investigated to ensure that the Rasch
model fit the data properly.
In the Rasch model, the hypothesis was that if all topical knowledge items
showed good fit, we could infer that both content knowledge items and lexical
knowledge items were measuring a single construct, i.e., topical knowledge. Ideally,
the MNSQ values in a Rasch model are expected to be 1.0. For the topical knowledge
tasks in the Nutrition Ambassador SBLA, a wider acceptable MNSQ range of 0.5 to
1.7 was adopted, considering that the tasks were more observational in nature (Bond
& Fox, 2007; Wright & Linacre, 1994). Items with MNSQ values that fell below the
acceptable range were overfitting, indicating that the data were too predictable and
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“may produce misleadingly good reliabilities” (Wright & Linacre, 1994, p. 370).
Items with MNSQ values above 1.7, however, were considered underfitting due to a
large amount of variance that could not be accounted for and “may distort or degrade
the measurement system” (Wright & Linacre, 1994, p. 370).
Facet parameters. Once evidence of acceptable item fit was established, facet
parameters in terms of person ability and item difficulty were examined for each of
the four Rasch analysis approaches, and an additional occasion severity parameter
was examined for the many-facet Rasch analysis approach. The Rasch models
estimate the parameters using logits (i.e., log-odd units), an equal interval
measurement scale. It depicts by how much a person has higher ability than another,
by how much an item is more difficult than another, and by how much one occasion is
more challenging than another. The greater the logit value, the higher ability a person
has, the more difficult an item is, and the more challenging an occasion is.
The person ability and item difficulty parameters were examined in two
aspects. First, the extent to which the spread of item difficulty levels covered the
spread of person ability levels was investigated, especially for the pre-scenario topical
knowledge task when the analysis allowed. If the majority of the items were too easy
for the test-takers (i.e., item difficulties having a much smaller spread than person
abilities) even before the test-takers were given opportunities to learn about the topic
(i.e., in the pre-scenario topical knowledge task), this set of items could not be viewed
as an appropriate measure of the test-takers’ topical knowledge. Second, given that
identical topical knowledge items were given to the test-takers at the beginning and
again at the end of the scenario, the item difficulty differences in the pre- and
post-scenario topical knowledge tasks were used as an indicator of topical learning.
That is, if learning occurred, the logit value of an item would decrease in the
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post-scenario topical knowledge task, indicating that the item became easier for the
test-takers than it was before the scenario. With respect to the occasion severity
parameter, it was hypothesized that the topical knowledge task was less challenging in
the post-scenario occasion than it was in the pre-scenario occasion, given that the
test-takers were given ample opportunity to build their knowledge of food additives in
the scenario. Therefore, whether the post-scenario occasion displayed lower logit
values than the pre-scenario occasion and by how much were examined.
Analysis for Research Question 3: ANOVA
Research question 2 focused on the topical knowledge items to determine
whether they could adequately measure topical knowledge and track topical learning.
Following that, research question 3 examined the extent to which L2 learners with
different topical and L2 background characteristics varied in their topical learning and
L2 performance. Due to the restriction of data size, a series of one-way ANOVA
(analysis of variance) was employed to answer this research question.
ANOVA is a statistical technique used to compare the means of three or more
independent groups and determine whether the differences in means are statistically
significant. Specifically, it tests the null hypothesis that there are no differences in
means among groups. If the one-way ANOVA shows a statistically significant result,
the null hypothesis is rejected, which suggests that there are at least two groups whose
means are statistically different from each other. In this case, a post hoc test needs to
be conducted to examine which groups differ from each other.
In this study, three independent variables were selected to represent the
test-takers’ diverse L2 and topical background characteristics: their L2 proficiency
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levels, their fields of expertise, and the levels of their prior personal experience with
food additives. The details of each independent variable are provided below:
L2 proficiency levels. The test-takers’ L2 proficiency levels were determined
by their large-scale standardized proficiency test scores which they submitted prior to
participating in the SBLA as a proof of research participation eligibility. The accepted
proficiency tests included GEPT, IELTSTM, TOEFL iBT®, and TOEIC®. Based on
their test scores, the test-takers were grouped into the intermediate level (CEFR B1+),
high-intermediate level (CEFR B2), and advanced level (CEFR B2+).
Fields of expertise. The test-takers’ majors or professional fields were used as
an indicator of their fields of expertise, and five broad categories were identified:
English language, science, engineering or technology, finance, and others. Among
these categories, the fields “English language” and “science” were considered to be
the most relevant background characteristics given that topical knowledge in this
study was operationalized as content knowledge of food additives, which may be
familiar to L2 learners who worked in the field of science, and lexical knowledge of
food additives, which may be familiar to L2 learners who worked in the field of
English language. The remaining three categories were combined as one group. In
other words, the test-takers were divided into three groups based on their fields of
expertise: English language, science, and other.
Prior personal experience. The test-takers’ levels of prior personal
experience with food additives were determined by their responses to the relevant
questions (k = 6) in the SBLA experience survey. The Likert-scale responses were
first aggregated, with the maximum possible score being 24. Then, based on their
scale scores (ss), the test-takers were categorized as having low (ss ≤ 11), medium
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(12 ≤ ss ≤ 16), or high level (17 ≤ ss ≤ 24) of prior personal experience with food
additives.
The dependent variables included the test-takers’ topical learning in terms of
content learning and lexical learning, as well as their L2 performance in the SBLA.
The means of these three dependent variables among test-takers of different
proficiency levels, different fields of expertise, and different degrees of prior personal
experience with food additives were compared. The details of each dependent variable
are described below:
Topical learning. Recall that the topical knowledge task consisted of 10
content knowledge items and 10 lexical knowledge items. Based on the number of
items answered correctly, each test-taker was assigned a content knowledge score and
a lexical knowledge score for both the pre- and post-scenario topical knowledge tasks.
The differences between the test-takers’ pre- and post-scenario content and lexical
knowledge scores denoted their content and lexical learning.
Traditionally, when an assessment instrument is administered at two different
occasions for the purpose of examining students’ learning gains, the most typical
approach to calculating students’ gain scores is to compute the differences between
the pre-test scores and the post-test scores (i.e., learning gain = post-test score –
pre-test score) (Sukin, 2010). However, such an approach has been criticized by many
researchers because it provides an unfair advantage for individuals or groups who had
low scores on the pre-test. To better account for students’ varying initial knowledge
states to more accurately capture their learning gains, Hake (1998) proposed
normalized gain scores g, where
g =
(%) 100






While Hake’s normalized gain formula has later been widely adopted in
examining students’ performance differences in pre- and post-tests (Bao, 2006), two
major issues have been raised: first, in situations where students perform worse in the
post-test, the formula penalizes students with high pre-test scores than it does students
with low pre-test scores; and second, it does not account for situations where students
receive a perfect pre-test score (Delacruz, 2011; Marx & Cummings, 2007). To
overcome these issues, Marx and Cummings (2007) expanded Hake’s normalized
gain scores and proposed the use of normalized change scores c, where
c
(%) 100





, post-test score > pre-test score
drop , post-test score = pre-test score = 100
0 , post-test score = pre-test score 100
(%) 
(%)   (%) 
 scoretest-pre
 scoretest-pre scoretest-post 
, post-test score < pre-test score
For instance, suppose a test-taker answered 6 out of 10 content items correctly in the
pre-scenario topical knowledge task (i.e., pre-test score = 60%), and 9 out of 10
correctly in the post-scenario topical knowledge task (i.e., post-test score = 90%), his
content learning score would be (90%−60%) / (100%−60%) = 75% (i.e., he improved
by 75%). But if a test-taker answered 6 out of 10 content items correctly in the
pre-scenario topical knowledge task but only 4 out of 10 correctly in the post-scenario
topical knowledge task (i.e, post-test score = 40%), his content learning score would
be (40%−60%) / 60% = -33% (i.e., he regressed by 33%).
In this study, because there were test-takers who scored lower on the
post-scenario topical knowledge task as well as those who received a perfect score on
the lexical knowledge section in the pre-scenario topical knowledge task, it was
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reasonable to adopt Marx and Cummings’ (2007) normalized change formulas to
compute the test-takers’ content and lexical learning scores.
L2 performance. The test-takers’ L2 performance was determined by the
total scores they received on the scenario-based language tasks, which consisted of
their listening, reading, pre-writing summary evaluation, and summary writing scores.
The maximum L2 performance score a test-taker could receive was 30 points.
It is important to note that in order to yield robust ANOVA results, several
assumptions need to be met: (1) the residuals of the dependent variables in each group
of the independent variables need to be normally distributed; (2) there needs to be
homogeneity of variances; and (3) the observations need to be independent. In this
study, the normality assumption was checked using the Shapiro-Wilk test, the
homogeneity of variances assumption was checked using the Levene’s test, and the
assumption of independent observations was met based on the study design (i.e., the
observations of test-takers’ SBLA performance were independent). The analyses were
primarily conducted using R through both R’s built-in ‘stats’ package (R Core Team,
2018) and the ‘onewaytests’ package (Dag, Dolgun, & Konar, 2018). Specific post-
hoc analyses and effect size calculations were done using the ‘rcompanion’
(Mangiafico, 2018), ‘coin’ (Hothorn, Hornik, van de Wiel, & Zeileis, 2008), ‘sjstats’
(Lüdecke, 2018), and ‘DescTools’ (Signorell et al., 2018) packages.
Analysis for Research Question 4: Bayesian Networks
Finally, because the Nutrition Ambassador SBLA incorporated a sequence of
thematically-related tasks representing the cognitive processing of how individuals
build and share knowledge (O’Reilly et al., 2015), research question 4 aimed to
examine the associations between L2 learners’ performance on one task and their
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performance on other related tasks. To be more specific, this research question
investigated the ways in which L2 learners’ ability to achieve the scenario goal via
sharing knowledge was dependent on their topical knowledge and L2 KSAs in the
process of building knowledge. To answer this research question, a Bayesian network
was constructed due to its capability of providing a graphical representation for
“describing complex, multivariate probability models” (Kim, Almond, & Shute, 2016,
p. 5).
A Bayesian network is composed of two major components: nodes,
representing the variables of interest, and arcs, representing “informational or causal
dependencies among the variables” (Pearl & Russell, 2003, p. 157). The directions of
the arcs signify parent-child relationships between the nodes. That is, for an arc that
goes from node X to node Y, X is the parent node of Y, and Y is the child node of X.
The quantification of the dependencies is derived from the “conditional probabilities
for each node, given its parents in the network” (Pearl & Russell, 2003, p. 157). In
other words, in a Bayesian network, arcs are most commonly interpreted as the two
connected nodes having conditional dependencies, and any two nodes not connected
by an arc are assumed to be conditionally independent of each other.
Constructing a Bayesian network. The first step of building a Bayesian
network was to identify the variables of interest, which involved answering two main
questions: “what are the nodes to represent?” and “what values can they take, or what
state can they be in?” (Korb & Nicholson, 2011, p. 30). The construction of the
Bayesian network in this study was informed by the task structure built upon the ECD
framework, specifically the student proficiency model. Given that the purpose of
constructing a Bayesian network in this study was to examine the ways in which the
test-takers’ ability to successfully achieve the scenario goal (i.e., write a summary to
141
share knowledge) was dependent on their topical knowledge and L2 KSAs as
displayed in the knowledge sharing process, the variables of interest included the
test-takers’ pre- and post-scenario topical knowledge as well as their listening ability,
reading ability, pre-writing summary evaluation ability, and summary writing ability,
as observed in the tasks embedded in the Nutrition Ambassador SBLA. Each of the
variables was represented by a node, and their conditional dependencies were
represented by arcs. For nodes that did not have an arc between them, they were
considered to be conditionally independent of each other as operationalized in this
SBLA (e.g., listening ability and pre-writing summary evaluation ability).
Once the variables were identified, the next step was to build the structure of
the Bayesian network by defining the relationships between the nodes (i.e., the
variables). Informed by the Nutrition Ambassador SBLA task structure, the structure
of the Bayesian network in this study is shown in Figure 3.14 using the program
Netica (Norsys, 2018). Any two nodes connected by an arc suggested that one
affected the other, and the direction of the arc indicated the direction of the effect
(Korb & Nicholson, 2011). For example, based on the structure of this Bayesian
network (Figure 3.14), the state of a test-taker’s pre-scenario topical knowledge (i.e.
unfamiliar or familiar) may have a conditional probabilistic influence on the state of
his knowledge building via listening ability (i.e., low, medium, high) and the state of
his knowledge building via reading ability (i.e., low, medium, high). It should be
noted that, in this Bayesian network, the test-takers’ ability to achieve the scenario
goal via their summary writing ability was treated as the final node; therefore, all
nodes that may have conditional dependencies with the Knowledge Sharing:
Summary Writing Ability node were structured to have arcs pointing into it. In other
words, there were no arcs pointing from the summary writing ability node. This setup
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of the Bayesian network was slightly different from the original SBLA structure,
where the summary writing ability task preceded the post-scenario topical knowledge
task. However, for the purpose of making logical inferences regarding L2 learners’
ability to achieve the scenario goal via their summary writing ability, the
Post-Scenario Topical Knowledge node was set to be a parent node of the Knowledge
Sharing: Summary Writing Ability node.
Another important note is that, when modeling the structure of a set of
variables with Bayesian networks, the assumption of local Markov property is
required. This indicates that, the arcs that are explicitly shown signify that the two
connected nodes must have direct dependencies. To illustrate, in the Bayesian
network of the Nutrition Ambassador SBLA, there was no way for pre-scenario
topical knowledge to have a direct effect on post-scenario topical knowledge except
by way of the knowledge building tasks. As a result, there was no arc pointing from
Pre-Scenario Topical Knowledge node to Post-Scenario Topical Knowledge node;
rather, the dependencies of these two nodes were mediated by the Knowledge
Building: Listening Ability and Knowledge Building: Reading Ability nodes.
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Figure 3.14. The Nutrition Ambassador SBLA Bayesian Network
With the variables of interest and their structure established, the following step
was to consider the values each node should take. In general, Bayesian networks work
efficiently with discrete variables, such as Boolean nodes (i.e., true/false) or ordered
values (i.e., low, medium, high) (de Klerk, Veldkamp, & Eggen, 2015; Korb &
Nicholson, 2011). Therefore, all of the variables in the Bayesian network constructed
in this study were “discretized” (i.e., transformed into discrete variables) given that
they were all continuous in nature. The reason to discretize the continuous data in this
Bayesian network was that it was difficult to yield meaningful probabilistic
interpretations based on the nuances in raw score differences (e.g., a student who
received a score of 60% on listening would have a 30% of probability of receiving a
score of 75% on reading). Rather, it was more efficient and informative to interpret
the test-takers’ probability of success based on the discretized groups (e.g., a student
who showed a low level of listening ability would have 30% chance to demonstrate a
medium level of reading ability). Table 3.6 summarizes the nodes and their values of
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the Bayesian network. For the pre- and post-scenario topical knowledge tasks and the
listening ability, reading ability, and pre-writing summary evaluation ability tasks, the
values taken by each node were categorized into {unfamiliar, familiar} (topical
knowledge tasks) or {low, medium, high} (L2 tasks). For the summary writing ability
task, the values taken by the node were based on the performance categories in the
scoring rubric, i.e., {poor, fair, good, excellent}.
Table 3.6
Nodes and their Values of the Bayesian Network
Node Name Type Values
Pre-Scenario Topical Knowledge Ordered {unfamiliar, familiar}
Post-Scenario Topical Knowledge Ordered {unfamiliar, familiar}
Knowledge Building: Listening Ability Ordered {low, medium, high}
Knowledge Building: Reading Ability Ordered {low, medium, high}
Pre-Writing Summary Evaluation Ability Ordered {low, medium, high}
Knowledge Sharing: Summary Writing Ability Ordered {poor, fair, good, excellent}
Specifying the conditional probability tables. Once the structure of the
Bayesian network and the values each node carried were specified, the next step was
to quantify the relationships between the connected nodes by defining the conditional
probability distributions for each node in the network. For nodes with discrete values,
the modeling of conditional probability distributions takes the form of conditional
probability tables (CPTs). To illustrate with succinctness, the following codes were
adopted to represent each node in the Nutrition Ambassador Bayesian Network in the
remainder of this section:
PreTK = Pre-Scenario Topical Knowledge
PostTK = Post-Scenario Topical Knowledge
L = Knowledge Building: Listening Ability
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R = Knowledge Building: Reading Ability
PreW = Pre-Writing Summary Evaluation Ability
W = Knowledge Sharing: Summary Writing Ability
Based on Figure 3.14, six conditional probability tables needed to be defined
for the Bayesian network:
(1) P(PreTK), which denotes the probabilities of the test-takers being familiar
or unfamiliar with food additives prior to taking the SBLA;
(2) P(L | PreTK), which denotes the probabilities of the test-takers having a
low, medium, or high level of listening ability given their pre-scenario topical
knowledge;
(3) P(R | PreTK, L), which denotes the probabilities of the test-takers having
a low, medium, or high level of reading ability given their pre-scenario topical
knowledge and listening ability;
(4) P(PreW), which denotes the probabilities of the test-takers having a low,
medium, or high level of ability to evaluate the summaries written by the
simulated peers;
(5) P(PostTK | L, R), which denotes the probabilities of the test-takers being
familiar or unfamiliar with food additives after taking the SBLA given their
listening and reading abilities;
(6) P(W | R, PreW, PostTK), which denotes the probabilities of the test-takers
having poor, fair, good, or excellent summary writing ability given their
reading ability, pre-writing summary evaluation ability, and post-scenario
topical knowledge.
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In order to define the initial conditional probabilities, it was essential to
determine the priors, which can be based on expert knowledge, previous data, or a
combination of both (de Klerk, Veldkamp, & Eggen, 2015; Lathrop, 2012). In this
Bayesian network, because there were no previous data available to inform the priors,
the prior conditional probabilities were set mostly based on the Researcher’s
knowledge as an experienced L2 educator and the test developer of the SBLA. The
approaches to defining the priors of each node is described below.
For the first node in the Nutrition Ambassador Bayesian network, PreTK, the
conditional probabilities were determined based on the test-takers’ majors. That is,
test-takers with an English language or a science background (n = 36; 30.8 %) were
assumed to have familiarity with the topic food additives whereas the rest (n = 81,
69.2%) were posited to not have such familiarity. Table 3.7 shows the CPT of the
PreTK node. Note that in CPT, the probabilities in the cells in each row need to add
up to 100%.
Table 3.7




After the CPT of the root node PreTK was defined, the next step was to define
the CPT of the node L because it was the first language task the test-takers
encountered in the Nutrition Ambassador SBLA. In other words, the initial beliefs of
the probabilities of a test-taker having low, medium, or high listening ability were
defined in relation to the test-takers’ being familiar or unfamiliar with the topic food
additives. Table 3.8 presents the prior CPT of the L node.
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Table 3.8
Initial CPT for P(L | PreTK)
L
PreTK Low Medium High
Unfamiliar 30% 40% 30%
Familiar 20% 50% 30%
As Table 3.8 shows, based on the Researcher’s knowledge of the test-takers
and the assessment, the initial probabilities of a test-taker having a low, medium, or
high level of listening ability were set differently given their familiarity with food
additives displayed in the pre-scenario topical knowledge task. For example, the prior
probability for a test-taker displaying a low level of listening ability given that he was
unfamiliar with the topic food additives as set at 30%. The same approach was used to
determine the prior conditional probabilities of each of the remaining child nodes
given its parent(s).
Table 3.9 shows the CPT with the priors of the node R. Based on the structure
of the Nutrition Ambassador SBLA, the test-takers’ display of reading ability was
believed to depend on both their pre-scenario topical knowledge and their listening
ability. Therefore, the conditional probabilities of test-takers’ having a low, medium,
or high level of reading ability were set in relation to their familiarity of the topic
before taking the SBLA as well as their listening ability level. For instance, the initial
conditional probability of a test-taker showing a medium level of reading ability given
he was familiar with the topic food additives but displayed a low level of listening
ability was set at 40%. That is, the initial belief embedded in the Bayesian network
before observing any empirical data was that, there would be a 40% chance for a
test-taker who was familiar with food additives but had a low level of listening ability
to have a medium level of reading ability.
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Table 3.9
Initial CPT for P(R | PreTK, L)
R
PreTK L Low Medium High
Unfamiliar Low 60% 30% 10%
Unfamiliar Medium 30% 40% 30%
Unfamiliar High 10% 40% 50%
Familiar Low 40% 40% 20%
Familiar Medium 20% 45% 35%
Familiar High 0% 40% 60%
Table 3.10 presents the initial CPT of the node PreW. Because the test-takers’
performance on the pre-writing summary evaluation ability task was not connected to
any of the preceding tasks in this SBLA, the priors of the node PreW were set
independently (i.e., without consideration of other nodes). For example, with regards
to this particular task, the Researcher’s initial belief was that there would be a 30%
chance for the test-takers to display a high level of pre-writing summary evaluation
ability.
Table 3.10




Following the CPT of the PreW node, the next step was to set the priors of the
PostTK node, as shown in Table 3.11. Considering that the test-takers’ post-scenario
topical knowledge was expected to directly depended on their listening and reading
abilities, the conditional probabilities of a test-taker’s being familiar or unfamiliar
with the topic food additives after completing the L2 tasks were set in relation to their
levels of listening and reading abilities. For example, based on the priors set in the
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CPT (Table 3.11), for a test-taker who had displayed a low level of listening ability
and a medium level of reading ability, there would be an 80% chance that she was
unfamiliar, and a 20% chance that she was familiar with food additives at the end of
the scenario.
Table 3.11
Initial CPT for P(PostTK | L, R)
PostTK
L R Unfamiliar Familiar
Low Low 100% 0%
Low Medium 80% 20%
Low High 60% 40%
Medium Low 60% 40%
Medium Medium 50% 50%
Medium High 40% 60%
High Low 45% 55%
High Medium 30% 70%
High High 10% 90%
Finally, the initial CPT of the node W was set by taking into consideration the
test-takers’ reading ability levels, pre-writing summary evaluation ability levels, and
their familiarity with food additives in the post-scenario topical knowledge task. Table
3.12 displays the prior conditional probabilities of the node W. To illustrate, it was
believed that if a test-taker had displayed a low level of reading ability, a low level of
pre-writing summary evaluation ability, and unfamiliarity with the topic food
additives, there would be a 90% chance for him to show poor summary writing ability,
a 10% chance for him to show fair summary writing ability, and a 0% chance for him
to show good or excellent summary writing ability.
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Table 3.12
Initial CPT for P(W | R, PreW, PostTK)
W
R PreW PostTK Poor Fair Good Excellent
Low Low Unfamiliar 90% 10% 0% 0%
Low Low Familiar 80% 20% 0% 0%
Low Medium Unfamiliar 75% 25% 0% 0%
Low Medium Familiar 70% 30% 0% 0%
Low High Unfamiliar 65% 35% 0% 0%
Low High Familiar 60% 40% 0% 0%
Medium Low Unfamiliar 0% 80% 20% 0%
Medium Low Familiar 0% 70% 30% 0%
Medium Medium Unfamiliar 0% 60% 40% 0%
Medium Medium Familiar 0% 50% 30% 20%
Medium High Unfamiliar 0% 50% 40% 10%
Medium High Familiar 0% 40% 40% 20%
High Low Unfamiliar 0% 20% 60% 20%
High Low Familiar 0% 10% 70% 20%
High Medium Unfamiliar 0% 0% 50% 50%
High Medium Familiar 0% 0% 40% 60%
High High Unfamiliar 0% 0% 30% 70%
High High Familiar 0% 0% 20% 80%
With the CPT of each node defined, the prior conditional probabilities were
then compiled to form the initial parameters of each node, as shown in Figure 3.15.
The horizontal filled bars in each node denote the initial parameters of each state, that
is, the initial degrees of belief with respect to the test-takers being in a certain state in
a particular node (e.g., medium level of listening ability) given all states in the parent
node(s). Therefore, the bars are also called the belief bars. The values carried by each
belief bar in each node should sum up to 100%. The 0±0 below each node represents
the mean and standard deviation. Because no values were assigned to the states in this
Bayesian network, and the eventual data were imported using texts (e.g., familiar, low,
high), the means and standard deviations remained zero across all nodes.
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Figure 3.15 The Bayesian Network with Initial Conditional Probabilities.
To illustrate, in the PreTK node, the initial parameters suggested that 69.2% of
the test-takers were believed to be unfamiliar, and 30.8% of them familiar with the
topic food additives before participating in the SBLA. This set of parameters
corresponded to the priors set for the PreTK node (Table 3.7) because PreTK did not
have any parent nodes in this Bayesian network; therefore, the probabilities of the
test-takers being familiar or unfamiliar with food additives in the pre-scenario topical
knowledge task did not depend on their other KSAs as measured in the Nutrition
Ambassador SBLA. However, for the other nodes that had parent nodes (i.e., nodes
with arcs pointing towards other nodes), each of their initial parameters was derived
by calculating the probability as a sum of the probabilities for all states of the parent
node(s). To show how the parameters were computed, the computation process of
each state in the Knowledge Building: Listening Ability node is explained below as
an example.
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As seen in Figure 3.15, the initial parameter of the test-takers showing a low
level of listening ability was 26.9%. This was calculated by summing the conditional
probabilities of the test-takers showing a low level of listening ability given their
familiarity with the topic food additives.
P(L = Low)
= P(L = Low | PreTK = Unfamiliar) × P(PreTK = Unfamiliar)
+ P(L = Low | PreTK = Familiar) × P(PreTK = Familiar)
= 0.30 × 0.692 + 0.20 × 0.308 = 0.269 = 26.9%
The values of P(L = Low | PreTK = Unfamiliar) = 0.30 and P(L = Low | PreTK =
Familiar) = 0.20 were from the CPT for P(L | PreTK) in Table 3.8. The values of
P(PreTK = Unfamiliar) = 0.692 and P(PreTK = Familiar) = 0.308 were from the CPT
for P(PreTK) in Table 3.7. Based on the result, the initial belief before observing
empirical data was that there was a 26.9% chance for the test-takers to have a low
level of listening ability given their familiarity with food additives. The parameters
for P(L = Medium) and P(L = High) were derived the same way:
P(L = Medium)
= P(L = Medium | PreTK = Unfamiliar) × P(PreTK = Unfamiliar)
+ P(L = Medium | PreTK = Familiar) × P(PreTK = Familiar)
= 0.40 × 0.692 + 0.50 × 0.308 = 0.431 = 43.1%
P(L = High)
= P(L = High | PreTK = Unfamiliar) × P(PreTK = Unfamiliar)
+ P(L = High | PreTK = Familiar) × P(PreTK = Familiar)
= 0.30 × 0.692 + 0.30 × 0.308 = 0.30 = 30.0%
These values corresponded to the parameters shown in the Knowledge Building:
Listening Ability node in Figure 3.15. As previously mentioned, the initial parameters
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of each state in the nodes with parent nodes (i.e., the Knowledge Building: Reading
Ability node, the Post-Scenario Topical Knowledge node, and the Knowledge Sharing:
Summary Writing Ability node) were derived by using the same computation process.
In reality, the Bayesian Network program used in this study, Netica (Norsys, 2018),
computed the parameters automatically using the CPTs of each node.
Belief updating and making inferences. The constructed Bayesian network
(Figure 3.15) served as the basis for understanding the dependencies between topical
knowledge and L2 KSAs in the Nutrition Ambassador SBLA. The empirical data
collected from test-takers’ assessment performance were used as new evidence to
update the beliefs regarding the conditional dependencies between nodes in the
Bayesian network. That is, with each piece of new evidence (i.e., test-taker score data),
the parameters of each node would be adjusted, or updated. The posterior probability
distributions would allow inferences regarding how L2 learners’ ability to achieve the
scenario goal was dependent on their topical knowledge and other language-related
variables to be made. The Bayesian network program, Netica (Norsys, 2018), was
used to conduct the analysis.
In conclusion, this section elaborated the data analysis procedures used to
answer each of the four research questions in detail. To answer research question 1,
which explored the relationship between L2 learners’ pre-scenario topical knowledge,
post-scenario topical knowledge, and their L2 performance in the SBLA, correlation
and path analyses were adopted. Research question 2 aimed to examine the extent to
which the topical knowledge items in the SBLA could properly measure L2 learners’
topical knowledge and track their topical learning. A four-step Rasch analysis was
used to provide validity evidence in answering this research question. Next, a series of
one-way ANOVA was employed to answer research question 3, which examined
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whether L2 learners with different language and topical background characteristics
varied in their topical learning as well as their L2 performance. Finally, a Bayesian
network was constructed to explore the ways in which L2 learners’ ability to achieve
the scenario goal was dependent on their topical knowledge and L2 KSAs.
Summary
In Chapter III, descriptions of the research methodology used to conduct this
study were provided. First, the context of the study for which the SBLA was
developed was introduced. Then, the participants, including the test-takers and raters,
as well as the instruments, including the SBLA, the SBLA experience survey, and the
summary writing ability rubric were delineated. Following that, procedures with
respect to data collection and data analysis were described. The next chapter, Chapter




The main purpose of this study was to investigate the construct of topical
knowledge in a highly contextualized SBLA. This chapter presents and discusses the
findings of each of the four research questions. First, to provide an overview of the
functionality and internal consistency of the instruments used in the present study,
preliminary results via descriptive, Rasch, and reliability analyses were examined.
Next, the relationships between topical knowledge and L2 performance within the
SBLA were inspected by way of correlation and path analyses. Three hypothesized
path models were analyzed to determine the effects between learners’ proficiency
levels, topical knowledge, and L2 KSAs, as measured in this study. Subsequently, the
extent to which the topical knowledge task in the SBLA could properly measure
topical knowledge and track topical learning was examined through a four-step Rasch
analysis. The Rasch results were cross-compared to ensure that there was sufficient
validity evidence in support of the intended use of the topical knowledge task.
Considering that L2 learners may utilize various linguistic and topical resources while
completing communicative language tasks (Purpura, 2017), the next step was to
examine the roles L2 learners’ language and topical background characteristics (i.e.,
proficiency levels, fields of expertise, and degrees of prior personal experience with
food additives) played in their topical learning and L2 performance. A series of
one-way ANOVAs was conducted to examine whether and to what extent there were
significant differences between L2 learners with various background characteristics in
their content learning, lexical learning, and performance on the SBLA tasks. Finally,
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because of the thematically-related and goal-oriented nature of the SBLA tasks, the
ways in which L2 learners’ ability to achieve the scenario goal (i.e., sharing
knowledge of unsafe food additives) was dependent on their topical knowledge and
L2 KSAs as measured in the preceding tasks within the SBLA were examined using
Bayesian networks.
Preliminary Analyses
The instruments, including the Nutrition Ambassador SBLA and the SBLA
experience survey, were subjected to a set of preliminary analyses to determine their
functionality and internal consistency. Specifically, the functionality of the
instruments was examined by way of descriptive and Rasch analyses, and the internal
consistency of the instruments was investigated via Cronbach’s alpha. The following
sub-sections report the results.
Functionality of the Instruments
The Nutrition Ambassador SBLA. To provide a preliminary overview of the
functionality of the SBLA as well as the test-takers’ performance results, descriptive
analysis and Rasch analysis were conducted. With respect to descriptive statistics,
measures of central tendency (mean, and median), dispersion (standard deviation,
maximum score, and minimum score), as well as distribution (skewness and kurtosis)
of each task in the Nutrition Ambassador SBLA were reported. For Rasch analysis,
L2 tasks that were designed as part of the knowledge building process (i.e., the
listening and reading ability tasks) were combined and analyzed together, and the L2
summary writing ability task that was designed for knowledge sharing was analyzed
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individually. The pre-writing summary evaluation ability task was not included in the
Rasch analysis procedure due to its instructional, rather than assessment, nature. Such
a data analysis approach allowed for the examination of whether the items in the
knowledge building tasks as well as the scoring rubric designed for the knowledge
sharing task functioned properly for their purposes within the SBLA. Note that the
Rasch analysis results of the topical knowledge tasks are presented and discussed in
depth in answering research question 2; therefore, only the descriptive statistics of the
topical knowledge tasks are shown in the Preliminary Analyses section.
The topical knowledge tasks. To first understand whether and to what extent
the test-takers showed different aspects of topical knowledge, their performance with
respect to their display of content knowledge (i.e, knowledge of factual information)
and lexical knowledge (i.e., knowledge of lexical meanings) of food additives was
examined both individually and together. A summary of the descriptive statistics of
the pre- and post-scenario topical knowledge tasks is provided in Table 4.1.
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Table 4.1










Pre-Scenario Topical Knowledge Task
k 10 10 20
Mean 3.28 (33%) 6.25 (63%) 9.53 (48%)
SD 1.89 1.75 2.87
Median 3 (30%) 6 (60%) 9 (45%)
Min 0 (0%) 3 (30%) 4 (20%)
Max 8 (80%) 10 (100%) 17 (85%)
Skewness 0.44 0.10 0.44
Kurtosis -0.15 -0.78 -0.34
Post-Scenario Topical Knowledge Task
k 10 10 20
Mean 8.53 (85%) 7.43 (74%) 15.96 (80%)
SD 1.92 1.51 2.90
Median 9 (90%) 8 (80%) 16.5 (83%)
Min 1 (10%) 4 (40%) 6 (30%)
Max 10 (100%) 10 (100%) 20 (100%)
Skewness -1.93 -0.26 -1.17
Kurtosis 3.89 -0.52 1.51
Central Tendency Differences between the Two Tasks1
Mean 5.25 (53%) 1.18 (12%) 6.43 (32%)
Median 6 (60%) 2 (20%) 7.5 (37.5)
Note. 1The differences were calculated by subtracting the mean and median values in the
pre-scenario topical knowledge task from those in the post-scenario topical knowledge task.
As shown in the Pre-Scenario Topical Knowledge Task section in Table 4.1,
prior to participating in the SBLA, the test-takers on average did not demonstrate
much knowledge about the topic, particularly in terms of the factual information
regarding food additives. To illustrate, the average test-takers responded to only three
of the ten content items correctly (33%), and some did not know the answers to any of
the content items. However, the test-takers, as a group, appeared to have had a decent
amount of knowledge of lexical meanings related to food additives before taking the
SBLA. On average, the test-takers could answer approximately six of the ten lexical
items correctly (63%) in the pre-scenario topical knowledge task; some of the
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test-takers were even able to answer all of the lexical items correctly. The skewness
and the kurtosis values of the pre-scenario topical knowledge task were close to 0 for
the content knowledge items, lexical knowledge items, and all topical knowledge
items, suggesting that the scores could be considered normally distributed.
On the other hand, after the test-takers had “built and shared knowledge” of
food additives through the scenario, their display of topical knowledge depicted a
different story. As illustrated in the Post-Scenario Topical Knowledge Task and the
Central Tendency Differences sections in Table 4.1, the test-takers as a group were
able to answer 80% of the topical knowledge items correctly at the end of the SBLA,
showing a 32% increase from the pre-scenario topical knowledge task. The increase
of mean score was particularly notable for the content items at 53%. While the mean
difference between the test-takers’ pre- and post-scenario lexical knowledge did not
differ as much as it did for their content knowledge, the test-takers on average were
able to answer at least one more lexical item correctly (12%) at the end of the SBLA.
In other words, the differences indicated that test-takers improved in both content and
lexical knowledge, but more so in content knowledge.
The normality distribution of the post-scenario topical knowledge task also
showed a different pattern than that of the pre-scenario topical knowledge task. When
considering all topical knowledge items together, the values of skewness (-1.17) and
kurtosis (1.51) of the post-scenario topical knowledge task were within the acceptable
±3 range, indicating that the scores of the post-scenario topical knowledge task met
the assumptions of normality. However, when the content and lexical knowledge
sections were examined individually, the kurtosis value of the content knowledge
section (3.89) fell beyond the acceptable range, suggesting that a considerable number
of the test-takers’ post-scenario content knowledge scores centered around the mean
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of 8.53 (85%). In fact, 105 test-takers (89%) scored between 70% and 100% in the
post-scenario content knowledge section. While the skewness value of the content
knowledge section (-1.93) as well as the skewness and kurtosis values of the lexical
knowledge section (-0.26 and -0.52 respectively) were within the acceptable ±3 range,
their directions (i.e., positive or negative) were different from their pre-scenario
topical knowledge counterparts. Specifically, the skewness values of the content
knowledge section, the lexical knowledge section, and the entire topical knowledge
task all changed from positive in the pre-scenario topical knowledge task, to negative
in the post-scenario topical knowledge task. This shift suggests that, regardless of the
content or lexical aspect of topical knowledge, the task became easier on average at
the end of the SBLA.
Even though the results from descriptive analysis could only provide an
overview of the functionality of the topical knowledge tasks, the fact that the
test-takers’ display of content knowledge and lexical knowledge was notably different,
both before and after completing the language tasks, lends preliminary evidentiary
support that topical knowledge carries various forms, as suggested by many previous
researchers (e.g., Alexander, Schallert, & Hare, 1991; Dochy & Alexander, 1995;
Dochy, Moerkerke, & Martens, 1996, McCarthy et al., 2018). Details regarding how
the test-takers’ content and lexical knowledge differed in both the pre- and
post-scenario topical knowledge tasks will be discussed in a later section focusing on
research question 2 in this chapter.
The L2 ability tasks. Next, the functionality of the L2 ability tasks in the
Nutrition Ambassador SBLA was examined. For reference, the functionality of the
summary writing ability scoring rubric is also presented in this section as part of the
discussion of the test-takers’ summary writing performance. First, descriptive
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statistics of the L2 tasks, individually and combined, were examined (Table 4.2). Next,
how the test-takers performed on each of the five writing dimensions in the summary
writing ability task was inspected (Table 4.3). Finally, based on the Rasch analysis
results, the item properties of the knowledge building tasks and the scale properties of
the knowledge sharing task were evaluated (Table 4.4).
With respect to the four language tasks embedded within the SBLA, the
results in Table 4.2 showed that for the listening and reading ability tasks, the
test-takers on average scored between 66% and 68%. In other words, the test-takers as
a group demonstrated close to 70% accurate comprehension of the materials about
food additives. As for the pre-writing summary evaluation ability task, the test-takers
overall could answer at least two out of the three summary evaluation items correctly
(76%), suggesting that on average, the test-takers were able to identify what Paul and
Jane, the simulated characters in the SBLA, forgot to do in their summaries based on
the summary writing guidelines. The reason why the mean score of the pre-writing
summary evaluation ability task was higher than all the other L2 tasks could have
been because (1) this task was instructional in nature, and the items were designed
more as “practice” than as an “assessment”; and (2) there were only three items in the
task as their main purpose was to remind the test-takers what they had learned.
Therefore, it was expected that the test-takers would be able to answer most of the
items in this task correctly. Lastly, in the summary writing task, the test-takers, as a
group, performed between “fair” (score = 2) and “good” (score = 3) in their
fulfillment of the scenario goal. Taking all L2 tasks into account, the test-takers on
average scored 67%, with the best performing test-taker scoring 90%. This indicates
that, while the average score was reasonable given that intermediate L2 learners were
recruited and the L2 tasks were expected to be difficult for them, the assessment was
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not particularly easy for advanced L2 learners, either. In other words, as a
high-intermediate level placement module, the L2 tasks in the Nutrition Ambassador
SBLA in their current form could reasonably screen out intermediate learners.
Expectedly, however, some revisions and adjustments are needed for the L2 tasks to
properly differentiate between high-intermediate and advanced learners.
Table 4.2















k 8 10 3 1 22
Max possible 13 10 3 4 30
Mean 8.78 (68%) 6.56 (66%) 2.27 (76%) 2.63 (66%) 20.23 (67%)
SD 2.53 1.48 0.89 0.70 4.22
Median 9 (69%) 7 (70%) 3 (100%) 2.7 (68%) 20.75 (69%)
Min 2 (15%) 1 (10%) 0 (0%) 0 (0%) 6 (20%)
Max 13 (100%) 9 (90%) 3 (100%) 3.9 (98%) 27.1 (90%)
Skewness -0.46 -0.83 -0.84 -0.73 -0.70
Kurtosis -0.40 0.71 -0.54 0.99 0.28
Note. 1The maximum possible score of the summary writing ability task was the averaged score of
both raters across the five dimensions.
Upon closer inspection of the test-takers’ performance on each of the five
dimensions in the summary writing ability task (Table 4.3), the results showed that on
average, the test-takers’ performance on language use, organization, topical accuracy,
and topical sufficiency were ranked between “fair” and “good,” and their performance
on topical relevance was ranked between “good” and “excellent.” This suggests that,
in general, the test-takers were best at selecting the most important and relevant
information regarding unsafe food additives in their summaries (i.e., the topical
relevance dimension), followed by selecting the most accurate information (i.e., the
topical accuracy dimension). It also seemed that the test-takers as a group had the
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most difficulty with providing sufficient information (i.e., the topical sufficiency
dimension) when sharing their knowledge of unsafe food additives. The test-takers’
overall performance on the two L2-focused dimensions, namely language use and
organization, were identical, with both showing a mean score of 61%. One test-taker
received a score of 0 across all dimensions because she wrote the summary in
Mandarin Chinese; therefore, her data were removed from all subsequent analyses.
Based on the skewness and kurtosis values presented in both Table 4.2 and Table 4.3,
the test-takers’ scores on each of the language tasks, as well as the five writing
dimensions, could be deemed normally distributed.
Table 4.3









Mean 2.44 (61%) 2.45 (61%) 2.85 (71%) 3.11 (78%) 2.29 (57%)
SD 0.84 0.88 0.96 0.88 1.03
Median 2.5 (63%) 2.5 (63%) 3 (75%) 3.5 (88%) 2 (50%)
Min 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Max 4 (100%) 4 (100%) 4 (100%) 4 (100%) 4 (100%)
Skewness -0.27 -0.20 -1.12 -1.11 0.14
Kurtosis -0.10 -0.26 1.21 0.76 -1.26
The last step of the descriptive analysis was to examine to what extent the L2
tasks in the SBLA could properly differentiate L2 learners at the intermediate, high-
intermediate, and advanced levels. To do so, the means of the L2 task were calculated
by proficiency level (Table 4.4).
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Table 4.4








Listening Ability 6.60 (51%) 8.79 (68%) 10.02 (77%)
Reading Ability 5.52 (55%) 6.54 (65%) 7.19 (72%)
Pre-Writing Summary Evaluation Ability 1.44 (48%) 2.36 (79%) 2.65 (88%)
Summary Writing Ability 2.19 (55%) 2.60 (65%) 2.92 (73%)
Language Use 1.88 (47%) 2.41 (60%) 2.79 (70%)
Organization 2.00 (50%) 2.59 (65%) 2.56 (64%)
Topical Accuracy 2.58 (65%) 2.72 (68%) 3.16 (79%)
Topical Relevance 2.74 (69%) 3.07 (77%) 3.38 (85%)
Topical Sufficiency 1.74 (44%) 2.19 (55%) 2.72 (68%)
L2 Ability Total 15.75 (53%) 20.29 (68%) 22.78 (76%)
The results, as presented in Table 4.4, showed that the means of all listening
ability, reading ability, pre-writing summary evaluation ability, and summary writing
ability tasks increased with the proficiency levels, and the intermediate test-takers on
average scored below 60% on all of these tasks. The sub-scores of the summary
writing task revealed similar patterns with the exception of the organization
dimension, where the average advanced test-takers did not outperform the average
high-intermediate test-takers as they did in all other tasks and writing dimensions.
This could be due to the fact that the test-takers were only required to write a
one-paragraph summary in the knowledge sharing task. As a result, there was limited
evidence for the raters to properly categorize the test-takers’ writing ability with
respect to the organization dimension. The results also showed that the average
intermediate test-takers were able to score above 60% on the topical accuracy and
topical relevance dimensions. Such a finding suggests that the intermediate test-takers
as a group could somewhat achieve the scenario goal with respect to these two
dimensions.
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With the descriptive statistics of the L2 tasks calculated and the test-takers’
performance on each of the tasks examined, the next step was to evaluate the item and
scale properties of the knowledge building tasks and the knowledge sharing task. This
evaluation was carried out by looking at the results from the Rasch analyses. Because
the main purpose of this set of Rasch analyses was to provide overall validity
evidence with regard to whether the items and scales functioned properly for the
test-takers on average, the infit mean-square (MNSQ) values were used to determine
whether the items and scales demonstrated appropriate fit to the model, with the
acceptable range of infit MNSQ values being 0.7 to 1.3. (Bond & Fox, 2007; Wright
& Linacre, 1994).
The fit statistics of the items in the knowledge building tasks (i.e., listening
and reading ability tasks) were first examined. The results from Rasch analysis
showed that all but one listening ability item demonstrated acceptable infit MNSQ
values, ranging from 0.86 to 1.30. The mean infit MNSQ value of the items in the
knowledge building tasks was 1.02 (S.E. = 0.00). The sole misfitting item was the
first item in the listening ability task, showing an underfitting infit MNSQ value of
1.57. After reviewing the item—a true/false with error correction item—it was found
that the item was inappropriately difficult, particularly in its sequence position: only
54 test-takers (46%) were able to correctly identify that the note Paul took was
inaccurate, and of the 54, only 15 (28%) of them were able to provide accurate
correction of the note. This suggests that this item needs to be revised or removed
before the SBLA can be officially administered in the CEP placement exam. The
person strata was 2.68 with a reliability index of 0.76, indicating that the test-takers
could be somewhat reliably categorized into between two and three ability level
groups based on their knowledge building task performance. Considering that the
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test-takers recruited in this study represented three proficiency level groups (i.e.,
CEFR B1+. B2, and B2+), the finding provides support that the listening and reading
ability tasks could differentiate test-takers at these proficiency levels.
Next, the fit statistics of the scales of the knowledge sharing task, represented
by the five writing dimensions in the summary writing ability scoring rubric, were
inspected. The Rasch analysis results showed that the infit MNSQ values of all five
scales (i.e., language use, organization, topical accuracy, topical relevance, and
topical sufficiency) were all within the acceptable range of 0.7 to 1.3, ranging from
0.78 to 1.20. The mean infit MNSQ value was 0.98 (S. E. = -0.20). The category
statistics also demonstrated that the score categories were used as intended, with a
lower score corresponding to lower summary writing ability across all five writing
dimensions. The person strata was 3.96 with a reliability index of 0.88, indicating that
the test-takers could be reliably categorized into approximately four ability groups
based on their summary writing ability. Given that the test-takers’ summary writing
performance was rated on a 0- to 4-point scale, the finding lends further support that
the rubric categories were used properly. Overall, the Rasch analysis results of the
scales suggest that the summary writing ability scoring rubric functioned adequately
for the knowledge sharing task.
In sum, based on the descriptive statistics and Rasch analysis results, the L2
tasks in the SBLA appeared to be able to differentiate L2 learners of CEFR B1+, B2,
and B2+ levels. In general, the SBLA was considered to have functioned properly as a
high-intermediate (CEFR B2) placement module; however, some revisions are needed
before the SBLA can be officially administered.
The SBLA experience survey. To examine the functionality of the SBLA
experience survey, descriptive statistics of the survey are presented (Table 4.5). The
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averaged Likert-scale scores of each of the three aspects of experience (i.e.,
engagement during the SBLA, prior personal experience with food additives, and
perceived value of the SBLA features) were used to conduct the analysis.
Table 4.5







Value of the SBLA
Features
k 9 6 9
Max Possible 4 4 4
Mean 3.28 (82%) 2.37 (59%) 3.33 (83%)
SD 0.48 0.78 0.42
Median 3.33 (83%) 2.50 (63%) 3.33 (83%)
Min 1.67 (42%) 1 (25%) 2.11 (53%)
Max 4 (100%) 4 (100%) 4 (100%)
Skewness -0.42 0.02 -0.41
Kurtosis -0.26 -1.06 -0.26
As shown in Table 4.5, the test-takers overall reported to have a considerably
high level of engagement during the process of completing the SBLA. Similarly, the
test-takers, on average, perceived the value of the SBLA features to a high degree,
such as collaborating with the simulated characters. Compared to their levels of
engagement and perceived value of the SBLA features, the test-takers in general
appeared to have lower level of prior personal experience with food additives. In other
words, the test-takers, as a group, tended to disagree or mildly agree that they had had
prior knowledge of food additives from personal experience, such as paying constant
attention to nutrition labels while purchasing food items.
To ensure the quality of the descriptors designed to elicit the test-takers’
perceptions on each of the three aspects of their SBLA experience, Rasch analysis
was conducted to examine the fit statistics of the descriptors. For the SBLA
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experience survey, the acceptable range of infit MNSQ values was 0.6 to 1.4 (Bond &
Fox, 2007; Wright & Linacre, 1994). These results showed that, the infit MNSQ
values of all but two perceived value descriptors were within the acceptable range.
The mean infit MNSQ value of the engagement descriptors was 1.00 (S.E. = -0.10),
that of the prior personal experience was 0.99 (S.E. = -0.20), and that of the perceived
value descriptors was 0.99 (S.E. = -0.30). The two misfit perceived value descriptors
were both underfitting, with one showing an infit MNSQ value of 1.58 and the other
1.66. While such a finding indicates that the two descriptors may need to be reviewed
or revised, the procedure will not be discussed here given that it is beyond the scope
of the present study. Overall, with the exception of the two underfitting items that
may need to be investigated further, the SBLA experience survey functioned properly
for the purposes of the current study.
Reliability Analysis
The Nutrition Ambassador SBLA. A common indicator of internal
consistency, Cronbach’s alpha, was used to examine the reliability of each and all of
the tasks in the Nutrition Ambassador SBLA. As shown in Table 4.6, the reliability of
all individual tasks, including the topical knowledge tasks and the L2 tasks, ranged
from 0.48 (the pre-writing summary evaluation ability task) to 0.82 (the summary
writing ability task). The moderately low reliability found in the pre-scenario topical
knowledge and the pre-writing summary evaluation ability tasks were reasonable
given the rather low variability— the former caused by the test-takers’ not knowing
many of the answers, and the latter caused by them knowing most or all of the
answers. Further, it should be noted that there were only a total of three items in the
pre-writing summary evaluation ability task; thus, its reliability could not be properly
169
determined. The reliability of the L2 tasks combined was 0.82, suggesting that the
language tasks embedded in the Nutrition Ambassador SBLA reliably measured the
test-takers’ L2 KSAs.
Table 4.6
Internal Reliability of the SBLA Tasks
Cronbach’s Alpha
Topical Knowledge Tasks
Pre-Scenario Topical Knowledge 0.59




Pre-Writing Summary Evaluation Ability 0.48
Summary Writing Ability 0.82
Language Tasks Combined 0.82
Nutrition Ambassador SBLA 0.86
Inter-rater reliability was also calculated to examine whether the raters scored
the summary writing ability task consistently. The result revealed an inter-rater
reliability of 0.90, indicating that the raters were able to consistently determine the
extent to which the test-takers fulfilled the scenario goal through their summaries.
The SBLA experience survey. The SBLA experience survey was designed to
elicit the test-takers’ perceptions on their engagement during the SBLA (k = 9), prior
personal experience with food additives (k = 6), and perceived value of the SBLA
features (k = 9). The engagement, prior personal experience, and perceived values
sections in the survey were subjected to Cronbach’s alpha calculation individually and
combined. The results, presented in Table 4.7, showed that all aspects of SBLA
experience appeared to have satisfactory reliability. The entire survey had a reliability
of 0.84, suggesting that the responses were internally consistent.
170
Table 4.7
Internal Reliability of the SBLA Experience Survey
Cronbach’s Alpha
Engagement 0.84
Prior Personal Experience 0.87
Perceived Value 0.79
SBLA experience survey 0.84
In all, the results from the preliminary analyses suggest that the instruments
used in this study, including the Nutrition Ambassador SBLA, the SBLA experience
survey, and the scoring rubric, functioned adequately and as intended. However, a
small number of assessment items and survey descriptors may need to be revised for
future administration. One test-taker’s responses were removed from subsequent
analyses because she did not follow the instruction. Data from all other 117 test-takers
were retained in the subsequent analyses.
The Relationships between Topical Knowledge and L2 Performance
The Correlations between Topical Knowledge and L2 Performance
The first research question explored the relationships between topical
knowledge and L2 KSAs as measured by the Nutrition Ambassador SBLA. A Pearson
product-moment correlation analysis was conducted to examine the correlations
between the test-takers’ pre- and post-scenario content and lexical knowledge as well
as their performance on all language tasks. The results are presented in Table 4.8.
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Table 4.8
Correlations between Topical Knowledge and Language Performance
Note. 1. *p < .05; **p < .01; ***p < .001
2. PreCK = pre-scenario content knowledge; PreLK = pre-scenario lexical knowledge; Listen = listening ability; Read = reading ability; PreW = pre-writing summary
evaluation ability; WLang = the language use dimension of summary writing ability; WOrg = the organization dimension of summary writing ability; WAcc = the topical
accuracy dimension of summary writing ability; WRel = the topical relevance dimension of summary writing ability; WSuff = the topical sufficiency dimension of summary
writing ability; PostCK = post-scenario content knowledge; PostLK = post-scenario lexical knowledge
PreCK PreLK Listen Read PreW WLang WOrg WAcc WRel WSuff PostCK PostLK
PreCK 1.00
PreLK .25** 1.00
Listen .23* .18 1.00
Read .09 .19* .52*** 1.00
PreW .13 .19* .31*** .17 1.00
WLang .08 .45*** .38*** .36*** .26** 1.00
WOrg .06 .20* .36*** .30** .23* .59*** 1.00
WAcc .03 .14 .29** .36*** .20* .42*** .46*** 1.00
WRel -.06 .12 .27** .35*** .32*** .28** .34*** .66*** 1.00
WSuff .02 .27** .24** .20* .25** .24** .37*** .48*** .55*** 1.00
PostCK .21* .17 .43*** .46*** .26** .29** .29** .45*** .53*** .33*** 1.00
PostLK .16 .65*** .37*** .37*** .28** .43*** .16 .26** .27** .29** .41*** 1.00
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As Table 4.8 illustrates, the test-takers’ pre-scenario content knowledge, i.e.,
what factual information they had known about food additives, had understandably
minimal to weak correlations with their L2 KSAs. In other words, their content
knowledge of food additives prior to participating in the SBLA had no meaningful
correlations with all but listening performance, with which it had a weak but
significant and positive correlation (r = .23, p < .05). Echoing findings from Chiang
and Dunkel (1992) and Schmidt-Rinehart (1994), these results indicate that L2
learners’ prior content knowledge of food additives may have a small but positive
relationship with their listening ability. However, with regard to the other language
tasks, what L2 learners knew or did not know about food additives had almost no
relationship with their L2 performance, contradicting several previous studies where
L2 learners’ prior topical knowledge was found to relate to their L2 performance (e.g.,
Clapham, 1996; Gustilo & Magno, 2015; Tedick, 1990).
On the other hand, the test-takers’ pre-scenario lexical knowledge, specifically
knowledge of lexical meanings related to food additives, showed weak to moderate
positive correlations with almost all aspects of their L2 KSAs in the Nutrition
Ambassador SBLA. The correlations between the test-takers’ pre-scenario lexical
knowledge and their listening performance (r = .18, p = .05o), reading performance (r
= .19, p < .05), and pre-writing summary evaluation performance (r = .19, p < .05)
were small, positive, of similar magnitude, and with the latter two showing statistical
significance. In the summary writing ability task, the test-takers’ pre-scenario lexical
knowledge also appeared to have small to moderate, significant, and positive
relationships with the language use dimension (r = .45, p < .001), the organizational
dimension (r = .20, p < .05) and the topical sufficiency dimension (r = .27, p < .01).
These results suggest that the number of food-additive-related lexical items L2
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learners already knew may have generally small, yet positive relationships with some
aspects of their L2 KSAs. Echoing Gustilo and Magno (2015), the finding also
indicates that L2 learners’ prior knowledge of lexical meanings may have a moderate
and positive relationship with their ability to write with accurate, precise, and a
variety of linguistic resources in their attempt to share knowledge through summary
writing.
However, the relationships between the test-takers’ overall topical knowledge
and their L2 KSAs changed, quite noticeably, at the end of the Nutrition Ambassador
SBLA. As Table 4.8 shows, the test-takers’ post-scenario content knowledge
moderately and positively correlated with all aspects of their language performance,
with their listening performance (r = .43, p < .001), reading performance (r = .46, p
< .001), the topical accuracy dimension of summary writing (r = .45, p < .001), and
the topical relevance dimension of summary writing (r = .53, p < .001), showing some
of the larger values in correlation magnitude. These results indicate that L2 learners
who performed well on the language tasks designed to build and share knowledge of a
specific theme were likely to demonstrate a good amount of content knowledge
related to the theme as they fulfilled the scenario goal. Further, they also indicate that
after the knowledge building process, the amount of knowledge of factual information
(i.e., content knowledge) L2 learners had became moderately and positively related to
their ability to responsibly provide accurate, relevant, and sufficient topical
information when sharing their knowledge of food additives. In line with the tenets of
content-based instruction (Brinton & Snow, 2017), this finding provides empirical
support for facilitating meaningful and purposeful L2 learning through a dual focus of
language and content.
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With respect to the test-takers’ post-scenario lexical knowledge, compared to their
pre-scenario lexical knowledge, the correlation magnitude, albeit small, increased for
their listening performance (r = .37, p < .001), reading performance (r = .37, p < .001),
and pre-writing summary evaluation performance (r = .28, p < .01). This suggests that, in
general, L2 learners’ performance on these language tasks was likely to positively relate
to their knowledge of lexical meanings of food additives at the end of the SBLA.
Nonetheless, the correlations were small, suggesting that the relationships between how
they performed on the listening, reading, and pre-writing tasks and how much
post-scenario lexical knowledge they had regarding food additives were rather weak.
Such a finding was unsurprising considering that decontextualized knowledge of lexical
meanings is not a component of semantico-grammatical knowledge; thus, it is not
necessarily a language resource L2 learners rely on when demonstrating their L2
proficiency (Purpura, 2017). As for the summary writing task, the correlations between
post-scenario lexical knowledge and the summary writing dimensions exhibited similar
patterns as those of their pre-scenario lexical knowledge, with dimensions related to
topical resources (i.e., topical accuracy, topical relevance, and topical sufficiency)
showing slight increases. Compared to pre-scenario lexical knowledge, the correlation
magnitude between the language use dimension and post-scenario lexical knowledge
slightly decreased (r = .43, p < .001), the relationship remained the “strongest” among all
aspects of L2 KSAs. This suggests that, compared to other aspects of L2 performance, L2
learners’ post-scenario lexical knowledge related to the SBLA theme was the most likely
to moderately relate to their ability to demonstrate good language use (i.e.,
semantic-grammatical resources) in their summary writing.
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The Effects of Topical Knowledge, L2 Proficiency Level, and L2 Performance
While the correlation analysis revealed that the test-takers’ topical knowledge and
their L2 KSAs had some positive relationships with one another, the results did not reveal
the ways in which these variables impacted each other. In order to further explore
whether or how these effects existed among the thematically-related tasks within the
highly-contextualized SBLA, path analyses of three hypothesized models were conducted.
The models are briefly reviewed as follows:
As described in Chapter III, the first hypothesized model (Figure 3.11; hereafter
Model 1) considered only the effects of topical knowledge and L2 KSAs as observed in
the SBLA, with pre-scenario content and lexical knowledge hypothesized to have an
effect on listening ability, reading ability, summary writing ability, and their
post-scenario counterparts; listening ability was hypothesized to have an effect on
reading ability and post-scenario content and lexical knowledge; reading ability was
hypothesized to have an effect on summary writing ability and post-scenario content and
lexical knowledge; pre-writing summary evaluation ability was hypothesized to only
have an effect on summary writing ability; and summary writing ability was hypothesized
to also have an effect on post-scenario content and lexical knowledge.
The second hypothesized model (Figure 3.12; hereafter Model 2) took into
consideration the effect of L2 proficiency level, which was hypothesized to be the sole
predictor of L2 KSAs, including listening ability, reading ability, pre-writing summary
evaluation ability, and summary writing ability. Pre-scenario content and lexical
knowledge, on the other hand, was hypothesized to only have an effect on their
post-scenario counterparts. L2 learners’ listening ability, reading ability, and summary
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writing ability were also hypothesized to have an effect on their post-scenario content and
lexical knowledge.
The third hypothesized model (Figure 3.13; hereafter Model 3) combined Models
1 and 2 and hypothesized that L2 learners’ pre-scenario content and lexical knowledge, as
well as their L2 proficiency level, all had an effect on their listening ability, reading
ability, and summary writing ability. L2 proficiency was also hypothesized to have an
effect on pre-writing summary evaluation ability. The remaining effects of the L2 KSA
variables on one another, as well as post-scenario content and lexical knowledge,
remained the same as those from Models 1 and 2.
To examine whether and how well each hypothesized model fit the data, the
chi-square ( 2 ) statistics, the comparative fit index (CFI), the root mean square error of
approximation (RMSEA), and the standardized root mean square residual (SRMR) of
each model were first inspected. Table 4.9 reports the initial results.
Table 4.9
Initial Model Fit Statistics
Model 1 Model 2 Model 3
2 22.59 41.62 31.51
df 9 19 13
p .01 .002 .003
q 27 26 32
CFI .95 .92 .94
RMSEA [90% CI] .11 [.05, .17] .10 [.06, .14] .11 [.06, .16]
SRMR .10 .13 .11
Note. q = number of free parameters; CI = confidence interval
As Table 4.9 shows, none of the hypothesized model fit the data particularly well
initially, suggesting that the relations between L2 learners’ topical knowledge,
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proficiency level, and their L2 KSAs might not have been hypothesized correctly.
Therefore, each hypothesized model underwent model respecification, where
non-significant paths were removed one-at-a-time to examine whether the model fit
improved. The best fitting condition of each hypothesized model was the last respecified
model, where a significant improvement in model-fit indices was observed. Table 4.10
presents the model fit results of the best fitting condition of each hypothesized model.
Table 4.10
Respecified Model Fit Statistics
Model 1 Model 2 Model 3
2 24.49 19.03 11.19
df 13 17 15
p .03 .33 .74
q 17 28 30
CFI .95 .99 1.00
RMSEA [90% CI] .09 [.03, .14] .03 [.00, .09] .00 [.00, .06]
SRMR .10 .05 .03
Note. q = number of free parameters; CI = confidence interval
Compared to the initial model fit results (Table 4.9), Model 1, where the
test-takers’ proficiency level was not considered as an L2 performance predictor, did not
improve statistically nor substantially after model respecification. As seen in Table 4.10,
after removing non-significant paths that carried close-to-zero or even negative path
coefficients, Model 1 ( 2 (13) = 24.49, p = .03) still failed the chi-square test at the .05
level. Further, its RMSMA and SRMR values were both high, indicating that the model
was a poor fit. Therefore, Model 1 could not be considered as an acceptable model to
178
explain the relations between L2 learners’ topical knowledge and their L2 KSAs as
measured in the SBLA.
On the other hand, significant improvement in model fit was seen in Models 2 and
3 after model respecification: their 2 values became smaller and non-significant, the CFI
increased, and both the RMSEA and the SRMR decreased. As shown in Table 4.10, all
the model fit indices indicated that both Model 2 ( 2 (17) = 19.03, p = .33) and Model 3
( 2 (15) = 11.19, p = .74) fit the data well after undergoing model respecification, with
Model 3 performing better than Model 2 based on the chi-squared test.
Comparing the underlying hypotheses of Models 2 and 3, a noticeable difference
was that in Model 2, only the test-takers’ L2 proficiency level was hypothesized to have
an effect on their L2 performance, whereas in Model 3, the test-takers’ L2 proficiency
level and pre-scenario content and lexical knowledge were all hypothesized to have an
effect on their L2 performance. In other words, theoretically, Model 3 provided more
meaningful information by considering the effects of prior topical knowledge on L2
KSAs. Therefore, Model 3 was selected as the final model to explain the relations
between L2 learners’ proficiency level, topical knowledge, and L2 KSAs in this study.
Figure 4.1 illustrates the finalized Model 3, and Table 4.11 presents the decomposition of
the effects in the model. Three non-significant paths (L2 proficiency level to summary
writing ability, listening ability to post-scenario content knowledge, and reading ability to
post-scenario lexical knowledge) were not removed from the model because they
provided valuable information in model interpretation, and removing them did not
statistically improve the model. The significant path coefficients were boldfaced in
Figure 4.1.
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As shown in Table 4.11, the column “unstandardized estimate” contains the
estimated path coefficient b; the column “SE” shows the standard error for each estimated
path coefficient; the third column “standardized estimate” contains the standardized path
coefficient β; and the Z value in the last column shows the Wald statistics, which was
obtained by dividing the unstandardized path coefficient by its standard error. The
standardized coefficients represented “the relative importance of paths” within the
model” (Mellard, Fall, & Woods, 2010, p. 160), and were used to depict the model in
Figure 4.1. The significance level attached to the Z values indicated whether the null
hypothesis—that the parameter equaled to zero in the population—could be rejected.
Figure 4.1. The Final Path Model with Standardized Path Coefficients.
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Table 4.11








→Listening Ability 1.59 .27 .47 5.92***
→ Reading Ability 0.41 .17 .21 2.34*
→ Pre-Writing Summary
→ Evaluation Ability
0.57 .10 .48 5.88***
→ Summary Writing Ability 0.10 .09 .11 1.12
Pre-Scenario Content
Knowledge
→Listening Ability 0.21 .11 .16 2.00*
→ Post-Scenario Content
→ Knowledge
0.16 .07 .16 2.19*
Pre-Scenario Lexical
Knowledge
→ Summary Writing Ability 0.06 .03 .17 2.00*
→ Post-Scenario Lexical
Knowledge
0.50 .06 .57 8.61***
Listening Ability
→Reading Ability 0.24 .05 .41 4.62***
→ Post-Scenario Content
→ Knowledge
0.09 .07 .12 1.43
→ Post-Scenario Lexical
Knowledge
0.10 .05 .17 2.20*
Reading Ability
→ Summary Writing Ability 0.14 .04 .30 3.56***
→ Post-Scenario Content
→ Knowledge
0.30 .12 .24 2.62**
→ Post-Scenario Lexical
→ Knowledge
0.15 .08 .14 1.75
Pre-Writing Summary
Evaluation Ability




0.99 .23 .35 4.34***
Note. 1. * p < .05; **p < .01; ***p < .001
2. The direction of the arrows indicate the direction of the effects (e.g., L2 proficiency level has an
effect on listening ability).
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Table 4.11 (Continued)




























L2 Proficiency Level 0.56 .07 1.00
Listening Ability 4.59 .60 .73











Note. 1. * p < .05; **p < .01; ***p < .001
2. The symbol “↔” is read as “correlates with.”
As Table 4.11 and Figure 4.1 illustrate, the test-takers’ L2 proficiency level, as
indicated by their standardized English proficiency exam scores or certificates, appeared
to have important effects on the test-takers’ L2 performance, particularly on listening
ability (β = .47, p < .001) and pre-writing summary evaluation ability (β = .48, p < .001).
While L2 proficiency level also had an effect on reading ability (β = .21, p < .05) and
summary writing ability (β = .11, p = .26), the effects were smaller, with the effect on
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summary writing being non-significant. This finding suggests that in this SBLA, L2
learners’ proficiency level showed an influence on their performance on the language
tasks designed for them to build knowledge of food additives. However, such an
influence was minimal on the task designed for test-takers to share knowledge of food
additives.
Compared to the test-takers’ proficiency level, the effects that their prior topical
knowledge (i.e., pre-scenario content knowledge and pre-scenario lexical knowledge) had
on their L2 performance were more restricted. Although both pre-scenario content
knowledge and pre-scenario lexical knowledge were originally hypothesized to have an
effect on the test-takers’ performance on all of the L2 tasks, after fitting the model, it was
found that the test-takers’ pre-scenario content knowledge had an effect on only their
listening ability (β = .16, p < .05), and their pre-scenario lexical knowledge had an effect
on only their summary writing ability (β = .17, p < .05). This suggests that, while to some
extent L2 learners’ prior topical knowledge seemed to have an influence on their L2
KSAs, the effects were different for the two aspects of topical knowledge as
operationalized in this study. In other words, the amount of factual information regarding
food additives L2 learners had already known (i.e., pre-scenario content knowledge)
appeared to facilitate their knowledge building process, whereas the meanings of the
lexical items regarding food additives L2 learners had already known (i.e., pre-scenario
lexical knowledge) seemed to influence their knowledge sharing ability as manifested in
their summary writing scores. It was also found that, both the test-takers’ pre-scenario
content knowledge and pre-scenario lexical knowledge had an effect on their
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post-scenario counterparts, with the effect pre-scenario lexical knowledge had on
post-scenario lexical knowledge being the largest (β = .57, p < .001) among all paths.
When interpreting the effects the test-takers’ L2 KSAs had on one another, it is
important to note that the paths were determined based on the sequence of the
knowledge-building and knowledge-sharing tasks in the Nutrition Ambassador SBLA. To
build knowledge of food additives, the test-takers first watched a video that introduced
them to food additives (i.e., the listening ability task). Next, they read an article that
discussed the details of food additives and three common unsafe food additives (i.e., the
reading ability task). By this time, the test-takers were considered to have accrued
sufficient knowledge of food additives to share with their community. Before the
test-takers were asked to complete the knowledge-sharing task, they were given a task
designed to help them understand what an expected summary entails (i.e., the pre-writing
summary evaluation ability task). Then, the test-takers were asked to summarize a portion
of the article they had just read (i.e., the summary writing ability task) to fulfill the
scenario goal of sharing knowledge.
The effects between the test-takers’ L2 KSAs, in general, existed as hypothesized.
That is, the test-takers’ listening ability appeared to have an influence on their reading
ability (β = .41, p < .001), and their reading ability (β = .30, p < .001) as well as their
pre-writing summary evaluation ability (β = .20, p < .05) appeared to have an effect on
their summary writing ability. This suggests that, within an SBLA where the L2 tasks
were thematically-related, the test-takers’ performance on one task seemed to logically
have an effect on their performance on the subsequent task(s).
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At the end of the SBLA, the same sets of topical knowledge items were given to
the test-takers to examine whether they had learned more about the factual information or
the meanings of the lexical items related to food additives, in comparison to what they
knew prior to taking the SBLA. It was hypothesized that the test-takers’ pre-scenario
content and lexical knowledge as well as their L2 KSAs would contribute to their
post-scenario content and lexical knowledge. The results showed that for post-scenario
content knowledge, its largest contributing effect came from the test-takers’ summary
writing ability (β = .35, p < .001), followed by their reading ability (β = .24, p < .01).
While pre-scenario content knowledge (β = .16, p < .05) and listening ability (β = .12, p
= .15) both had some effects on the test-takers’ post-scenario content knowledge, the
effects were small, with the one from listening ability being non-significant. This
suggests that within the Nutrition Ambassador SBLA, the process of knowledge-building
through reading and knowledge-sharing through summary writing contributed the most to
L2 learners’ post-scenario content knowledge.
On the other hand, the largest effect on the test-takers’ post-scenario lexical
knowledge came from their pre-scenario lexical knowledge (β = .57, p < .001). While
listening comprehension (β = .17, p < .05) and reading comprehension (β = .14, p = .08)
both had some effects on the test-takers’ post-scenario lexical knowledge, the effects
were minimal, with the latter being non-significant. Further, the path between summary
writing performance and post-scenario lexical knowledge could not be established in this
model. This result suggests that the thematically-related tasks in the present study did not
manage to contribute much or at all to L2 learners’ lexical knowledge in the process of
building and sharing knowledge. Instead, what L2 learners already knew about the lexical
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items prior to the SBLA seemed to be the most important indicator of their lexical
knowledge at the end of the assessment.
Summary of Findings from Research Question 1
Research question 1 asked, “What is the relationship between L2 learners’
pre-scenario topical knowledge, post-scenario topical knowledge, and their L2
performance in a scenario-based language assessment?” The results from correlation and
path analyses suggested that L2 learners’ pre-scenario topical knowledge appeared to
have some relationships with their L2 performance, and pre-scenario content knowledge
and pre-scenario lexical knowledge seemed to influence different aspects of L2 KSAs.
However, in comparison, L2 learners’ proficiency level had an effect on their L2
performance more holistically, showing effects on all L2 tasks. This finding resonates
with several previous studies that showed that while L2 learners’ topical knowledge
related to their L2 performance, the effect was not as strong as that of their L2
proficiency levels (e.g., Chung & Berry, 2000; Clapham, 1996; Hill & Liu, 2012; Liu,
Schedl, Malloy, & Kong, 2009; Long, 1990). In other words, in L2 contexts where the
purpose of an assessment is to gauge L2 learners’ general language proficiency, L2
learners’ performance on the assessment should largely reflect their L2 proficiency if the
assessment is properly designed.
Within the SBLA, L2 learners’ ability to build knowledge through the listening
and reading ability tasks also appeared to have an effect on their ability to share
knowledge through the summary writing task. Echoing Mayer (2002), this finding
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demonstrates that such an assessment design, where all tasks are thematically related,
allows learners to build a mental representation from materials that have been previously
presented. That is, the relationships between L2 learners’ KSAs as exhibited in this study
support the assessment structure of the SBLA, which was modeled after the cognitive
processing of building and sharing knowledge.
Finally, L2 learners’ performance during the knowledge building and sharing
process showed to be an important contributor to their display of post-scenario topical
knowledge, particularly post-scenario content knowledge. This finding suggests that,
while L2 learners’ pre-scenario topical knowledge did not have a substantial effect on
their L2 KSAs, their topical knowledge, especially their knowledge of the factual
information of food additives, continued to serve as a source of their communicative
language ability throughout the course of the SBLA. Further, as the findings showed, L2
learners’ pre-scenario topical knowledge and post-scenario topical knowledge
demonstrated different relationships with their L2 KSAs, seemingly lending empirical
evidence in support of the dynamic and fluid nature of topical knowledge (Dochy &
Alexander, 1995). To further investigate the differences between L2 learners’ pre- and
post-scenario topical knowledge with respect to content knowledge (i.e., knowledge of
factual information) and lexical knowledge (i.e., knowledge of lexical meanings), the
next research question focused on L2 learners’ topical knowledge as measured in the
Nutrition Ambassador SBLA.
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Measuring Topical Knowledge and Tracking Topical Learning
The second research question in this study investigated the topical knowledge
items by examining how well the items measured the test-takers’ topical knowledge and
tracked their topical learning. Because the same topical knowledge task was administered
both before and after the scenario, the approach to conducting Rasch analysis followed
Chang and Chan’s (1995) four-step recommendation so that sufficient validity evidence
could be provided. In order to present the results in a way that research question 2 could
be logically answered, the analysis sequence proposed by Chang and Chan (1995) was
slightly modified in this study. The details are provided as follows.
The first step to examine the validity of the topical knowledge task was to inspect
the overall functionality of the items in the topical knowledge task. Because the topical
knowledge was administrated twice in the Nutrition Ambassador SBLA, two different
approaches to Rasch analysis were used to obtain the overall fit statistics and facet
parameters of the task: (1) the topical knowledge task, in spite of being administered
twice, was treated as a single task, but the test-takers were treated as different individuals
across two administrations (i.e., N = 20, K = 117 × 2 = 234); and (2) an occasion facet
(i.e., pre-scenario and post-scenario) was added along with the test-taker ability facet and
item difficulty facet to conduct a many-facet Rasch analysis (i.e., N = 20, K = 117). These
two approaches to Rasch analysis treated the pre- and post-scenario topical knowledge
tasks as a single task, thus produced one set of fit statistics for each topical knowledge
item as well as a “generalized measure” (Cheng & Chan, 1995, p. 936) of item difficulty.
The results were used to answer the first part of research question 2, which asked, “to
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what extent do the topical knowledge items display adequate psychometric properties for
their function as a measure of L2 learners’ topical knowledge?”
With the overall functionality of the topical knowledge task examined, the next
step was to investigate whether the topical knowledge task functioned properly both
before and after the SBLA, and if so, to what extent the item difficulty estimates changed.
To do so, two other approaches to Rasch analysis were used: (3) the pre- and
post-scenario topical knowledge tasks were analyzed separately, treating both the task
and the test-takers as unique in the two administrations (i.e., N = 20, K = 117); and (4) the
pre- and post-scenario topical knowledge tasks were combined as one single task, treating
the items in each administration as unique taken by the same group of test-takers (i.e., N
= 20 × 2 = 40, K = 117). Because these two Rasch analysis approaches treated each item
in the post-scenario topical knowledge task as a different one from its pre-scenario
counterpart and generated unique fit statistics and parameter estimations for each, the
changes in item difficulty from pre- to post-scenario topical knowledge tasks could be
compared. The results were used to answer the second part of research question 2, which
explored, “To what extent is there evidence in support of the use of the same set of
topical knowledge items to track L2 learners’ topical learning?” A summary of the four
approaches to Rasch analysis is provided in Table 4.12. For the purpose of being succinct,
the step numbers identified in Table 4.12 (i.e., Step 1, Step 2, etc.) were used to refer to
each specific step, when appropriate, in the remainder of this section.
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Table 4.12
Summary of the Four-Step Approach to Rasch Analysis
No. Brief Description Facets K N
Purpose: To examine the construct validity of the topical knowledge task











Purpose: To track item difficulty changes
Step 3 Separate Rasch analyses Person ability
Item difficulty
20 117
Step 4 Rasch analysis with combined items Person ability
Item difficulty
40 117
Note. 1. The K and N values in Step 3 reflected those in each analysis.
2. Each topical knowledge task had 10 content and 10 lexical knowledge items.
As Table 4.12 shows, the results from Steps 1 and 2 were used to examine the
construct validity of the topical knowledge task, and those from Steps 3 and 4 were used
to track the item difficulty parameter changes of each topical knowledge item before and
after the SBLA. Ideally, the results from Steps 1 and 2, and those from Steps 3 and 4
should be comparable. The following sub-sections present and discuss the results.
Establishing the Construct Validity of the Topical Knowledge Task
To examine the construct validity of the topical knowledge task, facet parameters
with respect to test-taker ability, item difficulty, as well as occasion severity from the
many-facet Rasch model were first reported. To provide a visualization of the results,
Figure 4.2 illustrates the Wright maps from these two steps, showing the relative
locations of the test-taker ability parameters, item difficulty parameters, and occasion
severity parameters (Step 2 only) on a logit scale.
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To help compare the relative locations of facet (i.e., test-taker ability, item
difficulty, occasion severity) parameters, Figure 4.2 illustrates the Wright maps from
Steps 1 and 2 with the logit rulers adjusted to be aligned. The first columns of the maps
represent the logit scale: the higher on the scale, the higher the ability a test-taker has, the
more difficult an item is, and the more “severe” an occasion is (i.e., test-takers have more
difficulty performing in that test occasion). As shown in Figure 4.2, the locations of the
item difficulty levels are identical, indicating that the item difficulty parameters generated
by the two Rasch approaches were comparable. The spread of the test-taker ability,
however, is noticeably different, with Step 1 demonstrating a larger logit spread of the
parameter estimates. This large spread was due to the fact that Step 1 considered
test-takers taking the pre- and post-scenario topical knowledge tasks as distinct
individuals, and test-takers who exhibited the highest level of topical knowledge were all
from the post-scenario administration.
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Step 1: Rasch Analysis with Combined Test-Takers Step 2: Many-Facet Rasch Analysis with an Occasion Facet
+---------------------------------------------+
|Measr|+Examinees |-Items |
| |High Ability| Difficult |
|-----+------------+--------------------------|
| 3 + *. + |
| | | |
| | **. | |
| 2 + ****. + |
| | **** | |
| | ***** | L10 L9 |
| 1 + ******. + C1 C10 |
| | ********. | C6 L1 |
| | ********. | C4 L6 |
* 0 * ****. * C2 C5 C7 C8 L4 L7 *
| | *. | L2 L5 |
| | . | C3 C9 |
| -1 + + |
| | | L8 |
| | | |
| -2 + + |
| | | |
| | | |
| -3 + + |
| | | L3 |
| | | |
| -4 + + |
|-----+----------- +--------------------------|
| |Low Ability | Easy |
|Measr| * = 5 |-Items |
+---------------------------------------------+
+-------------------------------------------------------------+
|Measr|+Examinees |-Items |-Occasions |
| |High Ability | Difficult | Severe |
|-----+-------------+-------------------------+---------------|
| 3 + + + |
| | | | |
| | . | | |
| 2 + . + + |
| | ***. | | |
| | ***** | L10 L9 | |
| 1 + ******. + C1 C10 + |
| | ********. | C6 L1 | |
| | ***. | C4 L6 | pre-scenario |
* 0 * . * C2 C5 C7 C8 L4 L7 * *
| | . | L2 L5 | post-scenario |
| | | C3 C9 | |
| -1 + + + |
| | | L8 | |
| | | | |
| -2 + + + |
| | | | |
| | | | |
| -3 + + + |
| | | L3 | |
| | | | |
| -4 + + + |
|-----+-------------+-------------------------+---------------|
| |Low Ability | Easy | Easy |
|Measr| * = 4 |-Items |-Occasions |
+-------------------------------------------------------------+
Note. C = content item (items that measured knowledge of factual information; color-coded in blue); L = lexical item (items that
measured knowledge of lexical meanings; color-coded in green).
Figure 4.2. Wright Maps from Step 1 (N=234, K=20) and Step 2 (N=117, K=20) of the Four-Step Rasch Analysis.
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To examine the facet parameters in further detail, Table 4.13 summarizes the
mean, minimum, and maximum estimates, as well as the reliability measures of each
facet from Steps 1 and 2. As Table 4.13 shows, results from the two steps yielded
very similar patterns with respect to test-taker ability and item difficulty, confirming
what was observed in Figure 4.2. On average, the test-takers’ ability level was slightly
higher than the item difficulty level, suggesting that the topical knowledge items
overall appeared to be slightly easy for the test-takers. Comparing the minimum and
maximum estimates of test-taker ability and item difficulty, it was found that, while
the easiest item (Lexical 3) was easy enough to capture the ability level of test-takers
with the least topical knowledge, the most difficult item (Lexical 9) was not difficult
enough to capture the ability level of test-takers with the most topical knowledge.
However, it should be noted that the facet parameters generated from Steps 1 and 2
were “generalized measures” (Cheng & Chan, 1995, p. 936) because they treated pre-
and post-scenario topical knowledge tasks as one single task. That is, the parameters
were estimated without consideration of the test-taker ability or item difficulty
changes between the two administrations. Therefore, interpretations regarding the
test-taker ability or item difficulty levels should be made with caution because it
could not be determined at this point whether the relative test-taker ability and item
difficulty levels would remain constant when analyzing the pre- and post-scenario
topical knowledge tasks separately.
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Table 4.13
Summary of Facet Parameters from Step 1 (N=234, K=20) and Step 2 (N=117,
K=20)
Step 1: Rasch Analysis
with Combined
Test-Takers
Step 2: Many-Facet Rasch
Analysis with an
Occasion Facet
Summary of test-taker ability parameter
Mean estimate (S.E.) 1.01 (0.40) 0.92 (0.24)
Min. estimate (S.E.) -0.64 (0.33) -0.27 (0.22)
Max. estimate (S.E.) 4.06 (1.75) 2.18 (0.37)
Strata 2.44 2.65
Strata reliability .86 .88
Summary of item difficulty parameter
Mean estimate (S.E.) 0.00 (0.12) 0.00 (0.12)
Min. estimate (S.E.) -3.33 (0.51) -3.33 (0.51)
Max. estimate (S.E.) 1.48 (0.09) 1.41 (0.08)
Strata 9.26 9.21
Strata reliability .99 .99
Summary of occasion severity parameter
Mean estimate (S.E.) - 0.00 (0.03)
Occasion 1 estimate (S.E.) - 0.45 (0.03)
Occasion 2 estimate (S.E.) - -0.45 (0.03)
Strata - 27.58
Strata reliability 1.00
Note. Strata reliability = (strata ^ 2) / (1 + strata ^ 2)
The reliability measures, represented by strata and strata reliability (Wright,
2001) in Table 4.13, revealed that overall, the topical knowledge task was able to
statistically differentiate between test-takers with two to three distinct levels of topical
knowledge. In other words, at the very least, the task could reliably identify test-takers
with low and high levels of topical knowledge. The test-taker sample was also
sufficient enough to statistically categorize the items into approximately nine
difficulty levels.
An additional occasion facet (pre-scenario and post-scenario) was estimated
via many-facet Rasch analysis in Step 2. As hypothesized in the previous chapter, the
pre-scenario occasion logit was higher than the post-scenario occasion logit,
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indicating that the topical knowledge task was more challenging before the scenario.
More specifically, on average, the test-takers gained 0.9 logits of topical knowledge at
the end of the SBLA, and the two administrations were reliably different.
With the facet parameters explained, item fit statistics from Steps 1 and 2 were
examined next to ensure that each topical knowledge item carried adequate
psychometric properties. Table 4.14 presents the item fit statistics. For the item fit
statistics to be considered acceptable, the infit and outfit MNSQ values should fall
within 0.5 and 1.7 (Bond & Fox, 2007; Wright & Linacre, 1994).
As shown in Table 4.14, for Step 1, where a single Rasch analysis was
performed by treating the test-takers in pre- and post-scenario topical knowledge tasks
as distinct individuals, the infit MNSQ values ranged between 0.76 and 1.47, and the
outfit MNSQ values ranged between 0.67 and 2.19. As for Step 2, where a many-facet
Rasch analysis was conducted with an additional occasion facet, the infit MNSQ
values ranged between 0.79 and 1.32, and the outfit MNSQ values ranged between
0.71 and 1.74. Even though the maximum outfit MNSQ values from Steps 1 and 2
both fell outside the acceptable range of 1.7, the misfit values both came from the
same lexical knowledge item, Lexical 8. The infit and outfit MNSQ values of all other
items were within the acceptable range.
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Table 4.14
Item Fit Statistics from Step 1 (N=234, K=20) and Step 2 (N=117, K=20)
Note. The acceptable range of infit and outfit MNSQ values was 0.5~1.7. The values that fell
outside the acceptable range were boldfaced.
In all, by treating the pre- and post-scenario topical knowledge tasks as a
single task, both Rasch models in Steps 1 and 2 generated comparable results with the
exception of the test-taker ability logit spread. On the whole, the topical knowledge
task appeared to function adequately with respect to fit statistics, parameter estimates,
and separation (strata) reliability, providing evidentiary support for the construct
validity of the task. One lexical knowledge item, Lexical 8, was found to have
underfitting outfit MNSQ value, but it was deemed an acceptable misfit at this point,
particularly because its infit MNSQ values from both steps of Rasch analysis were





Rasch Analysis with Combined
Test-Takers
Step 2
Many-Facet Rasch Analysis with an
Occasion Facet
Infit (SD) Outfit (SD) Infit (SD) Outfit (SD)
Content 1 1.15 (1.9) 1.32 (2.6) 1.08 (1.2) 1.22 (2.0)
Content 2 0.79 (-2.6) 0.74 (-2.9) 0.81 (-2.4) 0.78 (-2.4)
Content 3 0.86 (-1.2) 0.71 (-2.1) 0.93 (-0.6) 0.76 (-1.7)
Content 4 0.76 (-3.4) 0.67 (-3.2) 0.79 (-2.9) 0.71 (-2.8)
Content 5 0.81 (-2.5) 0.75 (-2.5) 0.88 (-1.6) 0.81 (-1.9)
Content 6 0.82 (-2.8) 0.77 (-2.7) 0.83 (-2.6) 0.83 (-2.1)
Content 7 0.86 (-1.6) 0.67 (-2.6) 0.88 (-1.2) 0.72 (-2.2)
Content 8 0.94 (-0.6) 0.80 (-1.1) 1.01 (0.1) 0.93 (-0.3)
Content 9 0.91 (-0.7) 0.76 (-1.5) 0.98 (-0.1) 0.86 (-0.8)
Content 10 0.93 (-0.9) 0.96 (-0.5) 0.93 (-1.0) 0.92 (-0.9)
Lexical 1 1.03 (0.4) 1.11 (1.1) 1.02 (0.3) 1.12 (1.2)
Lexical 2 1.02 (0.2) 1.28 (0.9) 1.09 (0.7) 1.33 (1.1)
Lexical 3 1.01 (0.1) 1.06 (0.3) 1.02 (0.1) 1.17 (0.4)
Lexical 4 1.16 (1.5) 1.41 (1.8) 1.21 (2.0) 1.19 (0.9)
Lexical 5 0.91 (-0.8) 0.68 (-1.6) 0.93 (-0.5) 0.76 (-1.1)
Lexical 6 1.32 (3.8) 1.60 (2.9) 1.32 (3.6) 1.56 (3.0)
Lexical 7 1.17 (1.9) 1.62 (3.5) 1.22 (2.4) 1.58 (3.5)
Lexical 8 1.03 (0.2) 2.19 (1.3) 1.00 (0.1) 1.74 (1.0)
Lexical 9 1.24 (2.6) 1.30 (2.0) 1.05 (0.6) 1.09 (0.7)
Lexical 10 1.47 (5.6) 1.50 (5.1) 1.29 (3.9) 1.29 (3.3)
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where two separate Rasch analyses were performed for pre- and post-scenario topical
knowledge tasks, and Step 4, where a single Rasch analysis was performed by treating
the items in the pre- and post-scenario topical knowledge tasks as unique. The results
from these two steps were used to examine whether the test-takers’ topical learning
could be tracked by comparing the item difficulty parameter differences between the
two administrations.
Tracking Topical Learning through Change in Item Difficulties
While the Rasch analysis results yielded by Steps 1 and 2 demonstrated that
the topical knowledge items overall functioned adequately in measuring L2 learners’
topical knowledge, they did not differentiate how each item functioned differently in
the pre- and post-scenario topical knowledge tasks. By performing separate Rasch
analyses or treating each item as unique in a single Rasch analysis, each topical
knowledge item’s fit statistics and difficulty parameter in the pre- and post-scenario
topical knowledge tasks could be compared to examine whether it behaved differently
across the two administrations. Figures 4.3 and 4.4 show the Wright maps from Steps
3 and 4 respectively. The logit rulers for the separate analyses in Figure 4.3 were set
to be the same height for easy comparison of the relative locations of the test-takers
and the items in the pre-scenario topical knowledge task and post-scenario topical
knowledge task.
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Pre-Scenario Topical Knowledge Task Post-Scenario Topical Knowledge Task
+--------------------------------------+
|Measr|+Examinees |-Items |
| |High Ability| Difficult |
|-----+------------+-------------------|
| 4 + + |
| | | |
| | | |
| 3 + + |
| | | |
| | . | |
| 2 + . + |
| | . | |
| | **. | C6 C10 |
| 1 + ***. + C1 L1 L9 |
| | ******** | C2 C4 L10 |
| | ******. | C5 C8 |
* 0 * ***** * C7 L6 *
| | **. | L2 L4 L5 L7 |
| | | C3 |
| -1 + + C9 |
| | | L8 |
| | | |
| -2 + + |
| | | |
| | | |
| -3 + + |
| | | |
| | | |
| -4 + + |
| | | L3 |
| | | |
| -5 + + |
|-----+------------+-------------------|
| |Low Ability | Easy |




| |High Ability| Difficult |
|-----+------------+-------------------------|
| 4 + ** + |
| | | |
| | | |
| 3 + . + |
| | **. | |
| | **. | |
| 2 + ***. + L10 L9 |
| | ****. | |
| | ********. | |
| 1 + * + C1 C10 L1 L7 |
| | *. | C6 L4 |
| | *. | C5 L6 |
* 0 * . * *
| | . | C2 C3 C7 C9 L5 |
| | . | L2 |
| -1 + + |
| | | C8 |
| | | C4 |
| -2 + + |
| | | L3 |
| | | L8 |
| -3 + + |
| | | |
| | | |
| -4 + + |
| | | |
| | | |
| -5 + + |
|-----+------------+-------------------------|
| |Low Ability | Easy |
|Measr| * = 4 |-Items |
+----------------------------------------- --+
Note. C = content item (items that measured knowledge of factual information; color-coded in
blue); L = lexical item (items that measured knowledge of lexical meanings; color-coded in
green).
Figure 4.3. Wright Maps from Step 3: Separate Rasch Analyses for the Pre-




| |High Ability| Difficult |
|-----+------------+-----------------------------------------------------------|
| 3 + + |
| | | |
| | . | |
| 2 + *. + PreC6 |
| | ****. | PreC1 PreC10 PreL9 |
| | ***. | PreC4 PreL1 PostL10 PostL9 |
| 1 + *******. + PreC2 PreC5 PreL10 |
| | ******* | PreC7 PreC8 PreL6 PostC10 |
| | *** | PreL2 PreL5 PostC1 PostL1 PostL7 |
* 0 * . * PreC3 PreL4 PreL7 PostC5 PostC6 PostL4 *
| | . | PreC9 PostL6 |
| | | PostC2 PostC3 PostC7 PostC9 PostL5 |
| -1 + + PreL8 |
| | | PostL2 |
| | | |
| -2 + + PostC4 PostC8 |
| | | |
| | | PostL3 |
| -3 + + PostL8 |
| | | |
| | | |
| -4 + + PreL3 |
|-----+------------+-----------------------------------------------------------|
| |Low Ability | Easy |
|Measr| * = 4 |-Items |
+------------------------------------------------------------------------------+
Note. PreC = pre-scenario content item (color-coded in blue); PreL = pre-scenario lexical item
(olor-coded in green); PostC = post-scenario content item (color-coded in fuchsia); PostL =
post-scenario lexical item (color-coded in orange). The content and lexical items from the
post-scenario topical knowledge task were also boldfaced in the map for easy identification.
Figure 4.4. Wright Map from Step 4: Rasch Analysis with Combined
Items (N=117, K=40).
As Figures 4.3 and 4.4 illustrate, the topical knowledge items in the
pre-scenario overall topical knowledge task captured the test-takers’ levels of topical
knowledge well, with the exception of the item Lexical 3. Both figures revealed that
Lexical 3 was extremely easy for the test-takers even before the SBLA, making the
item ineffective in eliciting the test-takers’ pre-scenario topical knowledge or tracking
their topical learning. Therefore, its revision or removal should be considered for
future administration. The figures also show that, the topical knowledge items in
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general became easier for the test-takers in the post-scenario topical knowledge task,
suggesting that the items behaved differently before and after the SBLA. A summary
of the item and test-taker parameter estimates and their reliability statistics was
provided in Table 4.15.
Table 4.15
Summary of Facet Parameters from Step 3 (N=117, K=20) and Step 4 (N=117,
K=40)
Note. Strata reliability = (strata ^ 2) / (1 + strata ^ 2)
. According to Table 4.15, the results regarding the facet parameter estimates
from Steps 3 and 4 echoed those found from Step 1 and 2: overall, the topical
knowledge items were somewhat easy for the test-takers. In both administrations, the
easiest topical knowledge items were easy enough to capture the lowest test-taker
ability level; however, the most difficult topical knowledge items were not difficult
enough to capture the highest test-taker ability level, and this was especially evident
in the Step 3 analysis of the post-scenario topical knowledge task. Comparing the










Summary of test-taker ability parameter
Mean estimate (S.E.) 0.55 (0.33) 1.74 (0.52) 1.05 (0.26)
Min. estimate (S.E.) -0.39 (0.33) -0.73 (0.39) -0.23 (0.24)
Max. estimate (S.E.) 2.22 (0.52) 4.04 (1.62) 2.49 (0.41)
Strata 1.89 1.88 2.77
Strata reliability .78 .78 .88
Summary of item difficulty parameter
Mean estimate (S.E.) 0.00 (0.18) 0.00 (.26) 0.00 (0.21)
Min. estimate (S.E.) -4.32 (1.01) -2.69 (.72) -3.85 (1.01)
Max. estimate (S.E.) 1.42 (0.14) 2.12 (.12) 1.93 (0.14)
Strata 6.53 5.84 6.52
Strata reliability .98 .97 .98
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Step 3, it was seen that the mean of test-taker ability increased 1.19 logits across the
two administrations. This indicates that on average, the test-takers demonstrated a
higher level of topical knowledge in the post-scenario topical knowledge task than
they did in the pre-scenario one. Such an ability level increase was reflected in Figure
4.3, where the test-takers in the post-scenario topical knowledge task were seen to
cluster towards the higher end of the logit ruler.
With respect to the reliability measures (Table 4.15), the strata values of the
test-taker ability parameter revealed that, when analyzed separately, the topical
knowledge task could not properly distinguish the test-takers’ ability by two or more
levels. However, when the items were combined for a single Rasch analysis, the
topical knowledge task could at least reliably distinguish test-takers with high and low
levels of topical knowledge.
In all, the facet parameters from Steps 3 and 4, as shown in Figure 4.3, Figure
4.4, and Table 4.15, demonstrated similar patterns and revealed that the topical
knowledge items became easier for the test-takers in the post-scenario topical
knowledge. In the next step, the fit statistics of each topical knowledge item in both
pre- and post-scenario topical knowledge tasks were examined to ensure that the items
carried adequate psychometric properties in both administrations in spite of the
changes in their difficulty levels. Table 4.16 and Table 4.17 present the fit statistics
results from Steps 3 and 4. To inspect whether the item fit statistics yielded by Steps 3
and 4 were comparable, the fit statistics of the topical knowledge items in the
pre-scenario topical knowledge task are presented first in Table 4.16, followed by
those in the post-scenario topical knowledge task in Table 4.17. Following the
criterion in Steps 1 and 2 of the Rasch analysis, for the item fit statistics to be
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considered acceptable, the infit and outfit MNSQ values should fall within 0.5 and 1.7
(Bond & Fox, 2007; Wright & Linacre, 1994).
Table 4.16
Pre-Scenario Topical Knowledge Task Item Fit Statistics from Step 3 (N=117, K=20)
and Step 4 (N=117, K=40)




Pre-Scenario Topical Knowledge Task
Step 3: Separate Rasch Analyses
Step 4: Rasch Analysis with
Combined Items
Infit (SD) Outfit (SD) Infit (SD) Outfit (SD)
Content 1 1.16 (1.4) 1.31 (1.9) 1.20 (1.8) 1.59 (3.1)
Content 2 1.00 (0.0) 1.00 (0.0) 1.05 (0.4) 1.05 (0.3)
Content 3 0.99 (0.0) 0.96 (-0.3) 1.05 (0.4) 1.01 (0.0)
Content 4 0.95 (-0.5) 0.93 (-0.6) 1.02 (0.1) 1.00 (0.0)
Content 5 0.98 (-0.1) 0.98 (-0.1) 1.04 (0.3) 1.04 (0.3)
Content 6 1.04 (0.3) 1.09 (0.7) 1.09 (0.8) 1.20 (1.5)
Content 7 1.08 (0.8) 1.05 (0.5) 1.08 (0.8) 1.07 (0.6)
Content 8 1.12 (1.4) 1.21 (1.8) 1.24 (2.6) 1.33 (2.6)
Content 9 1.01 (0.1) 0.97 (-0.2) 1.05 (0.4) 1.01 (0.1)
Content 10 0.99 (0.0) 1.01 (0.1) 1.04 (0.3) 1.06 (0.5)
Lexical 1 0.95 (-0.5) 0.95 (-0.4) 1.01 (0.1) 1.07 (0.6)
Lexical 2 0.93 (-0.5) 0.78 (-0.8) 1.05 (0.4) 0.87 (-0.4)
Lexical 3 1.00 (0.3) 0.81 (0.1) 1.01 (0.3) 0.89 (0.2)
Lexical 4 0.99 (0.0) 0.87 (-0.5) 1.10 (0.7) 0.99 (0.0)
Lexical 5 0.92 (-0.7) 0.84 (-0.9) 0.97 (-0.2) 0.91 (-0.5)
Lexical 6 1.19 (2.1) 1.30 (1.9) 1.28 (2.9) 1.37 (2.2)
Lexical 7 0.89 (-0.9) 0.80 (-1.2) 0.99 (0.0) 0.88 (-0.6)
Lexical 8 0.99 (0.1) 0.50 (-0.5) 0.97 (0.1) 0.54 (-0.4)
Lexical 9 0.90 (-0.9) 0.90 (-0.6) 0.90 (-0.9) 0.90 (-0.6)
Lexical 10 1.02 (0.2) 1.06 (0.6) 0.96 (-0.3) 0.98 (-0.1)
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Table 4.17
Post-Scenario Topical Knowledge Task Item Fit Statistics from Step 3 (N=117, K=20)
and Step 4 (N=117, K=40)
Note. The acceptable range of infit and outfit MNSQ values was 0.5~1.7. The values that fell
outside the acceptable range were boldfaced.
As Tables 4.16 and 4.17 show, Steps 3 and 4 produced similar patterns of item
fit statistics. In the pre-scenario topical knowledge task (Table 4.16), the infit MNSQ
values from Step 3 ranged between 0.89 and 1.19, and those from Step 4 ranged
between 0.90 and 1.28; the outfit MNSQ values from Step 3 ranged between 0.50 and
1.28, and those from Step 4 ranged between 0.54 and 1.59. This shows that the topical
knowledge items in the pre-scenario topical knowledge task fit the Rasch model well,
with all of them within the acceptable range of 0.5 and 1.7. On the other hand, in the




Post-Scenario Topical Knowledge Task
Step 3: Separate Rasch Analyses
Step 4: Rasch Analysis with
Combined Items
Infit (SD) Outfit (SD) Infit (SD) Outfit (SD)
Content 1 1.04 (0.5) 1.07 (0.7) 0.96 (-0.6) 0.94 (-0.7)
Content 2 0.85 (-0.2) 0.58 (-0.2) 0.90 (-0.1) 0.82 (0.0)
Content 3 0.78 (-0.6) 0.49 (-0.7) 0.85 (-0.3) 0.48 (-1.0)
Content 4 0.85 (-0.3) 0.51 (-1.0) 0.94 (0.0) 0.65 (-0.7)
Content 5 0.78 (-1.1) 0.61 (-1.0) 0.83 (-0.8) 0.67 (-1.0)
Content 6 1.02 (0.1) 0.76 (-0.6) 0.90 (-0.5) 0.88 (-0.3)
Content 7 0.61 (-1.3) 0.20 (-1.4) 0.79 (-0.6) 0.33 (-1.4)
Content 8 0.87 (-0.3) 0.53 (-1.1) 0.95 (0.0) 0.77 (-0.4)
Content 9 0.87 (-0.3) 0.59 (-0.7) 0.87 (-0.3) 0.61 (-0.8)
Content 10 1.00 (0.0) 1.08 (0.4) 0.93 (-0.7) 0.93 (-0.4)
Lexical 1 1.30 (2.2) 1.65 (2.3) 1.14 (1.2) 1.46 (2.0)
Lexical 2 1.01 (0.1) 0.98 (0.0) 0.98 (0.0) 0.93 (-0.1)
Lexical 3 1.03 (0.2) 0.73 (-0.1) 1.00 (0.1) 0.77 (-0.1)
Lexical 4 1.18 (1.0) 1.07 (0.3) 0.94 (-0.3) 0.72 (-1.1)
Lexical 5 1.12 (0.4) 0.62 (-0.5) 0.96 (0.0) 0.69 (-0.5)
Lexical 6 1.10 (0.8) 1.11 (0.6) 1.02 (0.2) 1.03 (0.2)
Lexical 7 1.13 (1.0) 1.22 (1.0) 0.98 (-0.1) 1.26 (1.3)
Lexical 8 1.06 (0.3) 1.65 (0.9) 1.01 (0.2) 1.08 (0.3)
Lexical 9 0.97 (-0.2) 1.27 (0.9) 0.82 (-2.0) 0.78 (-1.6)
Lexical 10 1.17 (1.5) 1.29 (1.5) 0.99 (0.0) 1.01 (0.0)
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ranged between 0.61 and 1.30, and those from Step 4 ranged between 0.79 and 1.14;
the outfit MNSQ values from Step 3 ranged between 0.20 and 1.65, and those from
Step 4 ranged between 0.33 and 1.46. While the infit statistics of all of the items in the
post-scenario topical knowledge task were within the acceptable range, two items
(Content 3 and Content 7) were identified by both Steps 3 and 4 to have overfitting
outfit values. However, given that outfit MNSQ values were sensitive to outliers, it
was likely that the two content knowledge items being overfitting was a result of the
outlier test-takers responding to the items too predictably after the knowledge
building and sharing process in the SBLA. Therefore, the overfitting outfit statistics of
these two content knowledge items were deemed “acceptable” in this assessment
context.
Thus far, the Rasch analysis results from Steps 3 and 4, where the topical
knowledge items in the pre- and post-scenario topical knowledge tasks were
examined separately, showed that the items overall demonstrated acceptable fit
statistics, and that their difficulty levels were different across the two administrations.
To track the test-takers’ topical learning in further detail, the item difficulty
parameters of each item in the pre- and post-scenario topical knowledge tasks were
compared to examine the extent to which each item became easier, or in some cases
more difficult, before and after the SBLA. Table 4.18 shows the results. Item
difficulty change was calculated by subtracting the pre-scenario item difficulty value
from the post-scenario item difficulty value, and a negative value indicates that an
item became easier in the post-scenario topical knowledge task. For ease of
visualization, Figure 4.5 depicts the item difficulty change of each content item as
estimated by Steps 3 and 4, and Figure 4.6 illustrates the item difficulty change of
each lexical item. Ideally, the bars, representing the item difficulty changes yielded by
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Steps 3 and 4, should be pointing in the same direction with a similar length to
indicate that the estimations of item difficulty change were comparable.
Table 4.18
Item Difficulty Estimates from Step 3 (N=117, K=20) and Step 4 (N=117, K=40)
Step 3: Separate Rasch Analyses














Content 1 1.06 1.06 0.00 1.58 0.43 -1.15
Content 2 0.57 -0.43 -1.00 1.07 -0.75 -1.82
Content 3 -0.56 -0.40 0.16 -0.08 -0.73 -0.65
Content 4 0.77 -1.52 -2.29 1.28 -2.00 -3.28
Content 5 0.38 0.28 -0.10 0.88 -0.16 -1.04
Content 6 1.42 0.52 -0.90 1.93 0.04 -1.89
Content 7 0.05 -0.20 -0.25 0.55 -0.56 -1.11
Content 8 0.24 -1.35 -1.59 0.74 -1.83 -2.57
Content 9 -0.89 -0.17 0.72 -0.41 -0.54 -0.13
Content 10 1.18 1.12 -0.06 1.70 0.54 -1.16
Lexical 1 0.85 0.96 0.11 1.37 0.40 -0.97
Lexical 2 -0.26 -0.72 -0.46 0.22 -1.24 -1.46
Lexical 3 -4.32 -2.27 2.05 -3.85 -2.73 1.12
Lexical 4 -0.35 0.63 0.98 0.13 0.12 -0.01
Lexical 5 -0.22 -0.28 -0.06 0.26 -0.63 -0.89
Lexical 6 0.13 0.29 0.16 0.63 -0.29 -0.92
Lexical 7 -0.34 0.94 1.28 0.15 0.39 0.24
Lexical 8 -1.47 -2.69 -1.22 -1.02 -3.14 -2.12
Lexical 9 1.10 2.12 1.02 1.62 1.39 -0.23
Lexical 10 0.66 2.12 1.46 1.16 1.39 0.23
Note. The values represent item difficulty parameters in logits. The boldfaced difficulty change
values indicate that the item did not become easier in the post-scenario topical knowledge task.
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Note. C = content item. Positive values indicated that the item became more difficult in the
post-scenario topical knowledge task. Negative values indicated that the item became easier in the
post-scenario topical knowledge task.
Figure 4.5. Content Item Difficulty Change Comparison between Step 3 and Step 4.
Note. L = lexical item. Positive values indicated that the item became more difficult in the
post-scenario topical knowledge task. Negative values indicated that the item became easier in the
post-scenario topical knowledge task.
Figure 4.6. Lexical Item Difficulty Change Comparison between Step 3 and Step 4.
↓ Item became easier
↑ Item became harder
↑ Item became harder
↓ Item became easier
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According to Table 4.18, Figure 4.5, and Figure 4.6, Steps 3 and 4 estimated
item difficulty change quite differently for several items, with Content 1, Content 3,
Content 9, Lexical 1, Lexical 4, Lexical 6, and Lexical 9 showing contradictory
results. Except for Content 1, where Step 1 estimated no change in item difficulty and
Step 3 showed that it became easier in the post-scenario topical knowledge task, all
the other items were estimated to be more difficult in the post-scenario topical
knowledge task by Step 3, but easier by Step 4. Such a difference was largely due to
how item difficulty parameters were estimated: Step 3 considered the pre- and
post-scenario topical knowledge tasks as independent tasks; therefore, the item
difficulty parameter of each item was estimated only based on the test-takers’
performance within each task without any consideration of how they responded to the
items’ pre- or post-scenario counterparts. However, Step 4 estimated all of the items
in the pre- and post-scenario topical knowledge tasks together; as a result, the item
difficulty parameter estimation of one item was dependent on how the test-takers
responded to the other items in both the pre- and post-scenario topical knowledge
tasks.
To further investigate whether Steps 3 or 4 reflected topical learning more
accurately, raw response data were examined for the items with contradictory topical
learning indications. The results are shown in Table 4.19. The number of “Incorrect
Response,” “I don’t know,” or “Correct Response” indicates the number of test-takers
who were in the response category. As mentioned in Chapter III, in order to make a
distinction between the test-takers’ various knowledge states, a wrong response was
given 0 point, an “I don’t know” response was given 1 point, and a correct response














Content 1 Incorrect Response 79 42
I don’t know. 5 0
Correct Response 33 75
Observed Average (%) 0.61 (31%) 1.28 (64%) 0.67 (34%)
Content 3 Incorrect Response 8 5
I don’t know. 49 3
Correct Response 60 109
Observed Average (%) 1.44 (72%) 1.89 (95%) 0.45 (23%)
Content 9 Incorrect Response 5 7
I don’t know. 43 4
Correct Response 69 106
Observed Average (%) 1.55 (78%) 1.85 (93%) 0.30 (15%)
Lexical 1 Incorrect Response 55 30
I don’t know. 30 2
Correct Response 32 85
Observed Average (%) 0.80 (40%) 1.47 (74%) 0.67 (34%)
Lexical 4 Incorrect Response 19 20
I don’t know. 10 5
Correct Response 88 92
Observed Average (%) 1.59 (80%) 1.62 (81%) 0.03 (2%)
Lexical 6 Incorrect Response 38 26
I don’t know. 5 0
Correct Response 74 91
Observed Average (%) 1.31 (66%) 1.56 (78%) 0.25 (13%)
Lexical 9 Incorrect Response 75 74
I don’t know. 13 1
Correct Response 29 42
Observed Average (%) 0.61 (31%) 0.73 (37%) 0.12 (6%)
Note. The maximum observed average was 2.00.
Comparing the observed averages shown in Table 4.19, it was found that the
test-takers in fact performed better on all of these items in the post-scenario topical
knowledge task than they did in the pre-scenario topical knowledge task. In addition,
for all of these items, there was an observable increase in the number of test-takers
who chose the correct response in the post-scenario topical knowledge task. This
indicates that, while Step 3, where pre- and post-scenario topical knowledge tasks
were analyzed separately, provided useful information regarding fit statistics and
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reliability measures, its approach to estimating item difficulty parameters could not be
used to properly track topical learning. Therefore, the difficulty change estimated in
Step 4, where the items from pre- and post-scenario topical knowledge tasks were
combined for one single Rasch analysis, was deemed a more accurate measure in
identifying topical learning in the SBLA.
Referring back to Table 4.18 to examine the item difficulty change yielded by
Step 4, it was found that all but three items (Lexical 3, Lexical 7, and Lexical 10)
became easier for the test-takers in the post-scenario topical knowledge task. Among
the content knowledge items, the item difficulty parameters decreased between 0.13
and 3.28 logits with an average decrease of 1.48 logits. As for the lexical knowledge
items that showed topical learning, the item difficulty parameters decreased between
0.01 and 2.12 logits with an average decrease of 0.94 logits. This suggests that after
the knowledge building and sharing process in the SBLA, there were varying degrees
of content and lexical learning of food additives with content learning showing a
greater degree.
To unveil the nature of topical learning, the test-takers’ response patterns were
examined. The results are presented in Table 4.20. Topical learning was identified
when a test-taker responded incorrectly or chose I don’t know in the pre-scenario
topical knowledge task, and then responded correctly in the post-scenario topical
knowledge task. A test-taker did not learn if she responded incorrectly or chose I
don’t know in the post-scenario topical knowledge. Test-takers who answered




Topical Learning Response Patterns (N=117)
Did Not Learn Topical Learning Already Knew
Incorrect/ I don’t know







Content 1 42 (36%) 45 (38%) 3 (3%) 27 (23%)
Content 2 6 (5%) 19 (16%) 73 (62%) 19 (16%)
Content 3 8 (7%) 8 (7%) 46 (39%) 55 (47%)
Content 4 6 (5%) 39 (33%) 44 (38%) 28 (24%)
Content 5 18 (15%) 22 (19%) 43 (37%) 34 (29%)
Content 6 21 (18%) 45 (38%) 40 (34%) 11 (9%)
Content 7 8 (7%) 17 (15%) 43 (37%) 49 (42%)
Content 8 7 (6%) 34 (29%) 18 (15%) 58 (50%)
Content 9 11 (9%) 4 (3%) 37 (32%) 65 (56%)
Content 10 40 (34%) 31 (26%) 32 (27%) 14 (12%)
Content Ave 14% 23% 32% 31%
Lexical 1 32 (27%) 34 (29%) 22 (19%) 29 (25%)
Lexical 2 12 (10%) 16 (14%) 0 (0%) 89 (76%)
Lexical 3 3 (3%) 1 (1%) 0 (0%) 113 (97%)
Lexical 4 25 (21%) 6 (5%) 4 (3%) 82 (70%)
Lexical 5 9 (8%) 16 (14%) 15 (13%) 77 (66%)
Lexical 6 26 (22%) 18 (15%) 3 (3%) 70 (60%)
Lexical 7 35 (30%) 6 (5%) 14 (12%) 62 (53%)
Lexical 8 2 (2%) 2 (2%) 1 (1%) 112 (96%)
Lexical 9 75 (64%) 14 (12%) 2 (2%) 26 (22%)
Lexical 10 80 (68%) 5 (4%) 8 (7%) 24 (21%)
Lexical Ave 26% 10% 6% 58%
Note. Content Ave = the averaged percentage of test-takers showing content learning; Lexical Ave
= the averaged percentage of test-takers showing lexical learning. Some total percentages may not
add up to 100% due to rounding errors.
As shown in Table 4.20, among the content knowledge items, the percentage
of test-takers who demonstrated topical learning, i.e., changing their responses from
an incorrect answer or I don’t know in the pre-scenario topical knowledge task to a
correct answer in the post-scenario topical knowledge task, ranged from 35%
(Content 9) to 78% (Content 2). Many test-takers were able to utilize the I don’t know
option, as 3% (Content 1) to 73% (Content 2) of them changed their responses from I
don’t know in the pre-scenario topical knowledge task to a correct response in the
post-scenario topical knowledge task. For all of the content knowledge items, the total
number of test-takers who either showed topical learning or already had answered
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correctly surpassed those who did not learn. This suggests that most of the test-takers
were able to identify the accurate factual information regarding food additives at the
end of the SBLA.
Unlike with the content knowledge items, the test-takers did not seem to
utilize the I don’t know option the same way for the lexical knowledge items. Except
for Lexical 1, 5, and 7, no more than 10 test-takers were able to change their
responses from I don’t know to a correct answer for the other lexical items. It should
be noted, however, that there was also a higher percentage of test-takers who had
already known the lexical items prior to taking the SBLA, which was particularly
evident for Lexical 3 and Lexical 8. Nonetheless, based on their performance on
several lexical items (Lexical 3, 6, 7, 9, and 10), there were more test-takers who did
not learn than those who did learn at the end of the SBLA, suggesting that test-takers
were unable to learn the lexical items as much as they had the factual information.
Summary of Findings from Research Question 2
Research question 2 asked, “How well can the items in the topical knowledge
task provide evidence for construct validity?” In response to this research question, a
four-step approach to Rasch analysis (Chang & Chan, 1995) was used. Steps 1 and 2
treated the items as the same set taken by different test-takers (Step 1) or administered
on different occasions (Step 2), and their results were used to answer the first part of
research question 2, which explored the extent to which the topical knowledge items
displayed adequate psychometric properties for their function as a measure of L2
learners’ topical knowledge. The results of steps 3 and 4, where items in the pre- and
post-scenario topical knowledge tasks were treated as different sets of items, were
used to answer the second part of research question 2, which explored the extent to
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which there was evidence in support of the use of the same set of topical knowledge
items to track L2 learners’ topical learning.
In general, the results yielded from Steps 1 and 2 as well as those from Steps 3
and 4 were highly comparable. The topical knowledge items, whether treated as the
same or different sets, were generally shown to fit the Rasch models well,
demonstrating adequate psychometric properties for their functions as a measure of
L2 learners’ topical knowledge. In other words, even though two aspects of topical
knowledge were measured (i.e., content and lexical knowledge), the items were
overall measuring the same underlying construct of topical knowledge, confirming the
findings of Banerjee (forthcoming). The finding that topical knowledge could be
operationalized as both content knowledge (i.e., knowledge of factual information)
and lexical knowledge (i.e., knowledge of lexical meanings) also highlights the
multi-componential nature of topical knowledge. Echoing McCarthy et al. (2018), to
assess topical knowledge properly, it is essential to conceptualize the construct of
topical knowledge with respect to its various dimensions (e.g., declarative, procedural)
or components (e.g., content knowledge, domain knowledge). In doing so, how
different aspects of topical knowledge play a role in the learning process or
assessment outcomes can be captured more holistically.
An important note of the four-step Rasch analysis proposed by Chang and
Chan (1995) to analyze repeated measures data was that, while Steps 3 and 4
produced comparable fit statistics and reliability measures, their approaches to
estimating item difficulty parameters showed very different results with respect to
identifying topical learning. After examining the raw responses, Step 4, where all of
the items in the pre- and post-scenario topical knowledge were treated as unique items
within one Rasch model, was shown to more accurately represent topical learning
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through comparing the logit values of the items. This shows that, while Step 3 may
avoid violating the local independence assumption in the Rasch model by analyzing
the pre- and post-scenario topical knowledge tasks separately, topical learning could
not be properly tracked.
The item difficulty change estimated by Step 4 showed that, through
contextualizing the knowledge building and sharing process, L2 learners were able to
demonstrate substantial content learning. In addition, it appeared that the I don’t know
option functioned well, providing justification of using the option to track L2
learners’ changes in knowledge states. However, L2 learners did not seem to have
learned the lexical items as much as they had the factual information of food additives.
This is likely related to the ultimate goal of the SBLA: the test-takers were asked to
share the information they had learned about food additives with their community.
Therefore, the test-takers had to rely heavily on the content of the article in the
reading task. It is important to note however, they were not asked to use the lexical
items in any part of the assessment, nor was there explicit instruction of the lexical
items during the knowledge building and sharing process. Such an assessment design
may have contributed to the type of topical learning L2 learners demonstrated. This
finding also seems to resonate with the literature that learning is enhanced when
explicit memory retrieval activities are involved (Karpicke, 2016; National
Academies of Sciences, Engineering & Medicine, 2018). In other words, building on
Finn (2017), the pre-scenario topical knowledge task could be viewed as the task
where the test-takers’ topical knowledge related to the factual information and lexical
meanings of food additives was first retrieved from their memory. As the test-takers
completed the L2 tasks in the SBLA, their memory continued to be updated with the
new information presented in the knowledge building tasks (i.e., the listening and
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reading ability tasks). Finally, the knowledge sharing task (i.e., the summary writing
ability task) served as the task where the test-takers needed to explicitly retrieve and
apply their updated memory to share the factual information of food additives that
they learned from the reading passage. Given the nature of the tasks, it is reasonable
that the test-takers demonstrated more substantial content learning than lexical
learning in this SBLA.
The Roles of L2 Learners’ Background Characteristics in their Topical Learning
and L2 Performance
Thus far, results have shown that L2 learners’ proficiency levels appeared to
have an effect on their individual L2 task performance (research question 1), and that
L2 learners as a group seemed to demonstrate topical learning (research question 2).
The third research question took a closer look at the roles L2 learners’ language and
topical background characteristics played in their topical learning, including content
and lexical learning, and L2 performance. A series of one-way ANOVAs was
conducted to examine research question 3, which asked, “To what extent do L2
learners with different language and topical background characteristics, specifically,
L2 proficiency levels (intermediate, high-intermediate, advanced), fields of expertise
(English, science, other), and degrees of prior personal experience with the topic (low,
medium, high), vary in their topical learning and L2 performance?”
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Topical Learning
As previous results have demonstrated, the test-takers’ display of content
knowledge (i.e., knowledge of factual information) and lexical knowledge (i.e.,
knowledge of lexical meanings) of food additives showed different patterns before
and after the Nutrition Ambassador SBLA. To examine how test-takers’ language and
topical background characteristics may make a difference in their ability to gain
different aspects of topical knowledge, content learning and lexical learning were
investigated separately. The results of content learning were first provided, followed
by those of lexical learning.
Content learning.Whether and to what extent test-takers with different
background characteristics varied in their content learning was first examined. Prior to
conducting the ANOVA procedures, the ANOVA assumptions were checked. Results
from the Shapiro-Wilk test showed that the normality assumption was violated for
content learning for all three background characteristics. However, results from the
Levene’s test confirmed that the homogeneity of variance assumption was met.
Because the normality assumption was not met, descriptive statistics of each
background characteristic group were explored to determine the nature of the
violation. Table 4.21 shows the results.
As Table 4.21 shows, the distribution of content learning was negatively
skewed for all groups and was leptokurtic for all but two groups (i.e., English
language and science expertise). Researchers have pointed out that while one-way
ANOVA can generally tolerate non-normal data when the non-normality is due to
skewness or leptokurtic distribution, it is sensitive to platykurtic distributions (Lund &
Lund, 2018; Sharma, 1996). ANOVA’s non-parametric equivalent, the
Kruskal-Wallis test, was used given that the non-normality in content learning was
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caused by all negatively skewed, leptokurtic, and platykurtic distributions, and given
that the sample size in each group was small. Unlike ANOVA, the Kruskal-Wallis test
does not assume normal distribution of the data. The null hypothesis was that, for all
language and topical background characteristics, the mean ranks of content learning
were the same in all the groups. The results are presented in Table 4.22.
Table 4.21




Groups n Mean SD Skewness Kurtosis
Proficiency
Levels
Intermediate 25 0.75 0.49 -1.62 1.51
High-Intermediate 49 0.81 0.20 -1.20 0.79
Advanced 43 0.86 0.20 -1.47 1.38
Fields of
Expertise
English 16 0.81 0.17 -0.52 -1.24
Science 20 0.79 0.21 -0.85 -0.18




Low 39 0.80 0.20 -1.49 1.56
Medium 39 0.84 0.32 -2.00 4.20
High 39 0.71 0.36 -3.07 11.61
Note. The skewness and kurtosis values that exceeded ±3 were boldfaced.
Table 4.22
Kruskal-Wallis Results of Content Learning by Background Characteristics (N=117)
Background H df p Effect Size1
Proficiency Levels 7.32 2 0.03* 0.06
Fields of Expertise 0.90 2 0.64 0.01
Prior Personal Experience
with Food Additives
3.64 2 0.16 0.03
Note. *p < .05
1. The effect size = 2RΕ (epsilon-squared)
Results from the Kruskal-Wallis test (Table 4.22) revealed that there was a
statistically significant difference in the content learning scores among test-takers of
different proficiency levels (H(2) = 7.32, p = 0.03), even though the effect size was
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small (Mangiafico, 2016). However, there was no significant difference in content
learning among test-takers of different fields of expertise (H(2) = 0.90, p = 0.64) or
degrees of prior personal experience with food additives (H(2) = 3.64, p = 0.16). This
suggests that, in the current study, L2 learners’ language background appears to play a
more important role in their ability to gain knowledge of factual information of food
additives during the course of the SBLA than did their topical background.
Because test-takers of different proficiency levels were shown to differ in their
content learning, a series of post hoc Mann-Whitney tests was conducted to compare
two groups at a time to determine which proficiency level groups showed significant
differences in content learning. The p-values were adjusted using the Bonferroni
correction method. The results, summarized in Table 4.23, showed that there was a
significant difference in content learning between the intermediate test-takers and the
advanced test-takers (p = 0.03, r = 0.31), and the difference had a medium effect size
(Mangiafico, 2016). However, there was no difference between the intermediate
test-takers and the high-intermediate test-takers (p = 0.35, r = 0.18) or the
high-intermediate test-takers and the advanced test-takers (p = 0.36, r = 0.16). This
indicates that, while proficiency levels may have played a role in the test-takers’
ability to gain content knowledge during the course of an SBLA, the difference was
only significant between the lowest and the highest proficiency level groups in this




Post Hoc Mann-Whiney Test for Proficiency Levels on Content Learning (N=117)
Proficiency Level Groups Z p Effect Size (r)1
Intermediate vs. High-Intermediate -1.57 0.35 0.18
High-Intermediate vs. Advanced -1.57 0.36 0.16
Intermediate vs. Advanced -2.59 0.03* 0.31
Note. *p < .05
1. The effect size r = |Z|/√N
Lexical learning. Next, whether and to what extent the test-takers’ language
and topical background characteristics played in the other aspect of topical learning,
i.e., lexical learning, was investigated. To ensure that the ANOVA assumptions were
met, similar pre-analysis procedures were conducted as those for content learning. For
lexical learning, both the Shapiro-Wilk test and the Levene’s test showed that the
normality and homogeneity of variance assumptions were met. Therefore, it was
appropriate to use one-way ANOVA to examine whether test-takers with different
language or topical background characteristics varied in their lexical learning. Table
4.24 presents the results. Note that for lexical learning, the total number of test-takers
was 115 because two test-takers received perfect scores on the lexical knowledge
section in both the pre- and post-scenario topical knowledge tasks. As a result of
Marx and Cummings’ (2007) normalized change formulas, their scores were excluded
from further analyses because “learning” could not be observed.
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Table 4.24
ANOVA Results of Lexical Learning by Background Characteristics (N=115)
Background Source SS df MS F p 2 1
Proficiency Levels Between 0.23 2 0.11 1.13 0.33 0.02
Within 11.44 112 0.10
Fields of Expertise Between 0.79 2 0.39 4.06 0.02* 0.07




Between 0.12 2 0.06 0.56 0.57 0.01
Within 11.56 112 0.10
Note. *p < .05
1.The effect size 2 = SSbetween / SStotal
Table 4.24 demonstrates that there existed a statistically significant difference
in lexical learning among test-takers from different fields of expertise (F(2, 112) =
4.06, p = 0.02), and the difference had a medium effect size (Cohen, 1988). Neither
test-takers of different proficiency levels (F(2, 112) = 1.13, p = 0.33) nor those with
different degrees of prior personal experience with food additives (F(2, 112) = 0.56, p
= 0.57) varied statistically significantly in their lexical learning.
Following the one-way ANOVA results, a post hoc test was conducted to
further examine which pair(s) of expertise groups differed statistically significantly in
their lexical learning. Because the sample size was unequal in all three groups of
fields of expertise, the Scheffé test was adopted. Table 4.25 displays the results.
Table 4.25
Post Hoc Scheffé Test for Fields of Expertise on Lexical Learning (N=115)
Expertise Groups
(Group 1 vs. Group 2)
Mean Difference
(Mean 2 - Mean 1)
p Effect Size (d)1
Science vs. English 0.22 0.13 0.63
Other vs. Science 0.03 0.93 0.09
Other vs. English 0.25 0.02* 0.76
Note. *p < .05
1. The effect size d = (Mean2 -Mean1) ⁄ SDpooled
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Results from the post hoc Scheffé test showed that test-takers studying or
working in an English-language-related field gained significantly more lexical
knowledge during the course of the SBLA than those in the other, non-science-related
fields (p < .05, d = 0.76), and the effect size of such a difference was moderately large
(Cohen, 1988). In addition, while the mean difference in lexical learning was not
statistically significant between the English language and science groups (p = 0.13, d
= 0.63), it had a moderate effect size (Cohen, 1988). The contradictory finding was
likely due to the small sample size of both groups, and p-values are generally
sensitive to sample size while effect sizes are not (Sullivan & Feinn, 2012). Therefore,
while the post hoc results did not indicate that test-takers working or studying in an
English-language-related field had a statistically significantly higher lexical learning
score than those in a science-related field, the mean difference of 0.22 was moderately
recognizable based on the effect size. In all, the results appeared to suggest that L2
learners with an English-language work or study background were able to learn more
lexical items than those in other fields during the course of an SBLA, even though in
the current study, explicit instructions of the lexical items were not provided in the
assessment.
L2 Performance
Lastly, the extent to which test-takers with different background
characteristics varied in their L2 performance on the SBLA tasks was investigated. To
do so, another set of one-way ANOVA was employed. Pre-analysis results from the
Shapiro-Wilk test and the Levene’s test confirmed that the L2 performance data met
the normality assumption and the homogeneity of variance assumption, allowing for
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the one-way ANOVA procedures to be performed. The results are presented in Table
4.26.
Table 4.26
ANOVA Results of L2 Performance by Background Characteristics (N = 117)
Background Source SS df MS F p 2 1
Proficiency Levels Between 783.2 2 391.58 34.38 0.00*** 0.38
Within 1294.7 114 11.36
Fields of Expertise Between 126.8 2 63.42 3.71 0.03* 0.06




Between 0.9 2 0.46 0.03 0.98 0.00
Within 2077.0 114 18.22
Note. *p < .05; ***p < 0.001
1.The effect size 2 = SSbetween / SStotal
As Table 4.26 shows, two of the three background characteristics played a role
in the test-takers’ varied performance on the SBLA tasks. Specifically, intermediate,
high-intermediate, and advanced test-takers demonstrated statistically significant
differences in their L2 performance with a large effect size (F(2, 114) = 34.38, p <
0.001). In addition to proficiency levels, test-takers with different fields of expertise
were also found to differ statistically significantly in their L2 performance, though the
effect size was medium (F(2, 114) = 3.71, p = 0.03). On the other hand, test-takers
with high, medium, or low level of prior personal experience with food additives were
not found to differ statistically significantly in their L2 performance (F(2, 114) = 0.03,
p = 0.98). To further identify which pair(s) of proficiency level groups and expertise
groups differed statistically significantly in their L2 performance, two sets of post hoc
Scheffé test were conducted. The results are presented in Tables 4.27 and 4.28.
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Table 4.27
Post Hoc Scheffé Test for Proficiency Levels on L2 Performance (N=117)
Proficiency Level Groups
(Group 1 vs. Group 2)
Mean Difference
(Mean 2 - Mean 1)
p Effect Size (d)1
Intermediate vs. High-Intermediate 4.59 0.00*** 1.24
High-Intermediate vs. Advanced 2.44 0.00*** 0.78
Intermediate vs. Advanced 7.04 0.00*** 2.13
Note. ***p < .001
1. The effect size d = (Mean2 -Mean1) ⁄ SDpooled
Table 4.28
Post Hoc Scheffé Test for Fields of Expertise on L2 Performance (N=117)
Expertise Groups
(Group 1 vs. Group 2)
Mean Difference
(Mean 2 - Mean 1)
p Effect Size (d)1
Science vs. English -0.90 0.81 -0.28
Other vs. Science 2.59 0.05* 0.62
Other vs. English 1.69 0.33 0.48
Note. *p < .05
1. The effect size d = (Mean2 -Mean1) ⁄ SDpooled
Post hoc comparisons of proficiency level groups using the Scheffé test
showed that all three group pairs demonstrated statistically significant differences in
their L2 performance (p <.001), with the higher proficiency level group consistently
performing better than the lower proficiency level group (Table 4.27). With respect to
the magnitudes of those differences, the effect size was moderately large for the
high-intermediate and advanced comparison group (d = 0.78), very large for the
intermediate and high-intermediate comparison group (d = 1.24), and extremely large
for the intermediate and advanced comparison group (d = 2.13) (Cohen, 1988;
Sawilowsky, 2009). This suggests that test-takers from each pair of the proficiency
level groups differ statistically significantly in their performance on the SBLA tasks,
and the magnitudes of the differences were substantial. Such a finding, in fact, was
considered to be a desirable outcome in this assessment context because it provided
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evidentiary support that the Nutrition Ambassador SBLA developed in this study
could properly differentiate L2 learners of intermediate (CEFR B1+),
high-intermediate (CEFR B2), and advanced (CEFR B2+) levels.
Following the post hoc comparisons of proficiency levels, the same Scheffé
test procedure was conducted to compare differences in L2 performance between each
pair of the expertise groups. As Table 4.28 shows, test-takers with a science
background performed statistically significantly better than those from other,
non-English backgrounds (p < 0.05, d = 0.62), and the difference showed a
moderately large effect size (Cohen, 1988). While the difference in L2 performance
between test-takers from an English language background and those from other,
non-science backgrounds was not statistically significant, it carried a medium effect
size (d = 0.48), suggesting that there may exist some moderate differences between
the two groups with regard to their L2 KSAs, as demonstrated in the SBLA language
tasks. In other words, this finding appeared to indicate that L2 learners’ topical
background characteristics as determined by their study majors or professional fields
could facilitate their L2 performance when the topic of the assessment tasks was
familiar to them, corroborating the notion that topical background cannot be ignored
as part of L2 learners’ communicative competence (e.g., Bachman & Palmer, 1996,
2010; Douglas, 2000; Purpura, 2017).
Summary of Findings from Research Question 3
Research question 3 asked, “To what extent do L2 learners with different
language and topical background characteristics, specifically, L2 proficiency levels
(intermediate, high-intermediate, advanced), fields of expertise (English, science,
other), and degrees of prior personal experience with the topic (low, medium, high),
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vary in their topical learning and L2 performance?” Through a series of one-way
ANOVAs and the Kruskal-Wallis test, several language or topical background
characteristics were found to play a role in L2 learners’ differences in content learning,
lexical learning, and L2 performance. To illustrate, with respect to proficiency levels,
intermediate and advanced L2 learners were found to differ statistically significantly
in their ability to gain content knowledge as they fulfilled the scenario goal. In
addition, higher proficiency level L2 learners were found to consistently perform
better than their lower proficiency level peers, providing evidentiary support for the
use of Nutrition Ambassador as a high-intermediate placement module.
With regard to L2 learners’ fields of expertise, it was found that L2 learners
with an English language background gained more lexical knowledge (i.e., knowledge
of lexical meanings of food additives) through completing the SBLA tasks than those
who studied or worked in other fields. This suggests that L2 learners who studied or
worked in the English language field may be more attentive than their peers to the
lexical items they did not know in the pre-scenario topical knowledge task, even when
the lexical items were not explicitly taught or measured in the L2 tasks. It was also
found that L2 learners with a science background performed better on the SBLA tasks
than those in other fields, indicating that L2 learners’ topical background may signify
their familiarity with a particular topic within a communicative activity—be it an
assessment task, a classroom activity, or a real-life interaction—which in turn may
allow them to utilize their L2 KSAs to a greater extent than those without the same
level of topic familiarity. Such a finding also suggests that, while the effect of L2
learners’ fields of expertise on their language performance has been refuted by some
researchers (e.g., Hill & Liu, 2012; Lee & Anderson, 2007; Liu, Schedl, Malloy, &
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Kong, 2009), the role L2 learners’ topical background may have on their ability to
achieve a communicative goal cannot be ignored.
While L2 learners’ proficiency levels and fields of expertise both appeared to
play a role in different aspects of their topical learning and L2 performance, their
prior personal experience with food additives did not appear to lead to any statistically
significant score differences. This suggests that, for L2 learners who claimed to have
had a good amount of experience with food additives prior to taking the Nutrition
Ambassador SBLA, they did not gain statistically significantly more content or lexical
knowledge, nor did they perform statistically significantly better on the L2 tasks. Such
a finding indicates that L2 learners’ self-identified life experience with a particular
topic, which may be related to their episodic memory (Tulving, 1972), does not
necessarily transform to readily accessible knowledge that can be utilized while the
learners perform L2 tasks.
The Dependencies between Learners’ Topical Knowledge and L2 KSAs in
Achieving the Scenario Goal
Lastly, weaving it all together, research question 4 examined the ways in
which L2 learners’ ability to achieve the scenario goal, i.e., knowledge sharing
through summary writing, were dependent upon their topical knowledge and L2
KSAs in the prior knowledge activation and knowledge building processes. To
examine this, a Bayesian network was constructed to explore the relationships in
terms of conditional dependencies between each variable in the Nutrition Ambassador
SBLA. The variables, or nodes, in the Bayesian network included the Pre-Scenario
Topical Knowledge (PreTK) node, the Knowledge Building: Listening Ability (L)
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node, the Knowledge Building: Reading Ability (R) node, the Post-Scenario Topical
Knowledge (PostTK) node, the Pre-Writing Summary Evaluation Ability (PreW)
node, and the Knowledge Sharing: Summary Writing Ability (W) node. The fully
constructed Bayesian network was illustrated in Figure 3.14.
As previously described in Chapter III, prior to observing any test-taker
performance, each node in the Bayesian network carried initial parameters derived
from the conditional probability tables (CPTs) defined in Figure 3.15. These initial
parameters represented the initial beliefs with respect to the conditional probabilities
of a test-taker being in a certain state in a particularly node (e.g., displaying a medium
level of listening ability in the L node) given all other states in the parent node(s) (e.g.,
being familiar or unfamiliar with food additives in the PreTK node). The empirical
data collected from test-takers’ assessment performance were used as new evidence to
update the beliefs regarding the conditional dependencies between nodes in the
Bayesian network. That is, with each piece of new evidence (i.e., test-taker score data),
the parameters of each node would be adjusted, or updated, forming the posterior
conditional probabilities. The posterior probability distributions would allow
inferences regarding how L2 learners’ ability to achieve the scenario goal was
dependent on their topical knowledge and other language-related variables to be
made.
Because the nodes in the Bayesian network were set to carry discrete values
(e.g., low, medium high; see Table 3.6), the raw score data were first discretized to
match the states of each node before they were entered to update the Bayesian
network. The values each state in each node carried were determined roughly based
on the raw score distributions: (1) for the PreTK node, test-takers who answered 60%
of the pre-scenario topical knowledge items correctly were considered to be
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“familiar” with food additives, and those below “unfamiliar;” (2) for the PostTK node,
because the data have shown that the test-takers on average performed substantially
better in the post-scenario topical knowledge task, test-takers needed to answer 80%
of the post-scenario topical knowledge items correctly to be considered “familiar”
with food additives, and those below “unfamiliar;” (3) for the L node, test-takers who
scored below 60% were considered to have a low level of listening ability, 60%~80%
a medium level, and above 80% a high level; (4) for the R node, test-takers who
scored only 50% or less were considered to have a low level of reading ability,
60%~70% a medium level, and 80%~100% a high level; (5) for the PreW node,
because there were only three items, those who answered one item correctly were
considered to have a low level of summary evaluation ability, two items correctly a
medium level, and all three items correctly a high level; (6) for the W node, the
discretized groups and their matching score ranges were based on the scoring rubric.
Test-takers whose averaged summary writing scores were fewer than 2 points were
considered to have a poor level, those more than 2 but fewer than 3 points a fair level,
those more than 3 but fewer than 3.5 points a good level, and those more 3.5 points an




A Summary of the Discretized Variables and their Raw Scores
Node Name Values Min Score − Max Score
Pre-Scenario Topical Knowledge (PreTK)
Unfamiliar 0 (0%) − 11(55%)
Familiar 12 (60%) − 20(100%)
Post-Scenario Topical Knowledge (PostTK)
Unfamiliar 0 (0%) − 15 (75%)
Familiar 16 (80%) − 20 (100%)
Knowledge Building: Listening Ability (L)
Low 0 (0%) − 7.5 (58%)
Medium 8 (62%) − 10 (77%)
High 10.5 (81%) − 13 (100%)
Knowledge Building: Reading Ability (R)
Low 0 (0%) − 5 (50%)
Medium 6 (60%) − 7 (70%)
High 8 (80%) − 10 (100%)




Knowledge Sharing: Summary Writing Ability (W)
Poor 0 (0%) − 1.9 (48%)
Fair 2.0 (50%) − 2.9 (73%)
Good 3.0 (75%) − 3.4 (85%)
Excellent 3.5 (88%) − 4.0 (100%)
With the discretized categories and their corresponding raw scores determined,
the next step was to transform the test-takers’ score data into the corresponding
discretized categories (e.g., familiar/unfamiliar, low/medium/high) and update the
CPT of each node in the Bayesian network. Table 4.30 first shows the updated CPT of
the PreTK node.
Table 4.30




The updated CPT for the PreTK node, as shown in Table 4.30, indicates that
after observing the actual test-taker performance data, the belief of the test-takers
showing unfamiliarity of food additives in the pre-scenario topical knowledge task
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was updated to 76% from the initial 69.2%, and those showing familiarity was
updated to 24.0% from the initial 30.8% (see Table 3.7 for the initial CPT for
P(PreTK)). Next, following the structure of the Nutrition Ambassador SBLA, the
updated CPT for the L node was examined. Table 4.31 provides the results.
Table 4.31
Updated CPT for P(L | PreTK)
L
PreTK Low Medium High
Unfamiliar 36% 39% 25%
Familiar 18% 26% 56%
Table 4.31 shows the conditional probabilities of the test-takers showing a low,
medium, or high level of listening ability given their display of familiarity or
unfamiliarity with food additives prior to the SBLA. For example, the conditional
probability of a test-taker showing a high level of listening ability given that he
displayed familiarity with food additives was 56%, and 25% if he displayed
unfamiliarity with food additives. The updated CPT for the L node also seemed to
suggest that there was a higher likelihood for a test-taker to show a low or medium
level of listening ability given that he was unfamiliar with the topic food additives,
and a high level of listening ability given that he was familiar with the topic.
With the updated CPT for the L node examined, that for the R node was
inspected next. Table 4.32 shows the updated conditional probabilities of the
test-takers showing a low, medium, or high level of reading ability given their
pre-scenario topical knowledge (unfamiliar or familiar) and listening ability (low,
medium, or high). For example, based on Table 4.32, the conditional probability of a
test-taker having a low level of reading ability given that he was unfamiliar with food
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additives but showed a high level of listening ability was 5%; if he was familiar with
food additives, the value became 0%. On the other hand, the conditional probability of
a test-taker having a high level of reading ability given that he was unfamiliar with
food additives and showed a low level of listening ability was 6%, and if he was
familiar with food additives, it became 20%. These results illustrated the dynamic
dependencies between the test-takers’ pre-scenario topical knowledge and their L2
KSAs in the process of building knowledge of food additives (i.e., listening and
reading abilities). Following the structure of the Nutrition Ambassador SBLA, the
updated CPT for the PreW node was examined next. The results are shown in Table
4.33.
Table 4.32
Updated CPT for P(R | PreTK, L)
R
PreTK L Low Medium High
Unfamiliar Low 41% 52% 6%
Unfamiliar Medium 20% 59% 20%
Unfamiliar High 5% 41% 54%
Familiar Low 57% 23% 20%
Familiar Medium 3% 43% 54%
Familiar High 0% 49% 51%
Table 4.33




Recall that in the SBLA, the pre-writing summary evaluation task was
designed to be an instructional task to familiarize the test-takers with the summary
writing genre; therefore, it was a “standalone” task and did not have any parent nodes
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in the Bayesian network. As shown in Table 4.33, after updating the CPT for the
PreW node with the test-takers’ test score data, the conditional probability of their
showing a high level of pre-writing summary evaluation ability was 54%, a medium
level 24%, and a low level 22%.
Next, the updated CPT for the PostTK node was examined. Table 4.34
illustrates the conditional probabilities of the test-takers being unfamiliar or familiar
with food additives given their listening and reading abilities after the knowledge
building process. For instance, the conditional probability of a test-taker
demonstrating familiarity with food additives in the post-scenario topical knowledge
task given that he showed a high level of listening ability as well as a high level of
reading ability was 85%, but it dropped down to 29% if he displayed low levels of
both listening and reading abilities.
Table 4.34
Updated CPT for P(PostTK | L, R)
PostTK
L R Unfamiliar Familiar
Low Low 71% 29%
Low Medium 51% 49%
Low High 65% 35%
Medium Low 45% 55%
Medium Medium 42% 58%
Medium High 28% 72%
High Low 22% 78%
High Medium 2% 98%
High High 15% 85%
Finally, the updated CPT of the W node, which represented the test-takers’
ability to share knowledge at the end of the SBLA, was inspected. Table 4.35 shows
the conditional probabilities of the test-takers showing a poor, fair, good, or excellent
level of summary writing ability given their reading ability, pre-writing summary
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evaluation ability, and post-scenario topical knowledge. For example, based on the
observed test-taker performance data, the conditional probability of a test-taker
showing an excellent level of summary writing ability given that he displayed a high
level of reading ability, a high level of pre-writing summary evaluation ability, and
familiarity with food additives at the end of the SBLA was 27%.
Table 4.35
Updated CPT for P(W| R, PreW, PostTK)
W
R PreW PostTK Poor Fair Good Excellent
Low Low Unfamiliar 54% 46% 0% 0%
Low Low Familiar 80% 20% 0% 0%
Low Medium Unfamiliar 44% 31% 25% 0%
Low Medium Familiar 57% 43% 0% 0%
Low High Unfamiliar 41% 34% 25% 0%
Low High Familiar 18% 60% 22% 0%
Medium Low Unfamiliar 0% 96% 4% 0%
Medium Low Familiar 22% 41% 37% 0%
Medium Medium Unfamiliar 14% 80% 6% 0%
Medium Medium Familiar 20% 45% 33% 2%
Medium High Unfamiliar 30% 35% 24% 11%
Medium High Familiar 4% 48% 31% 18%
High Low Unfamiliar 33% 40% 20% 7%
High Low Familiar 0% 62% 34% 4%
High Medium Unfamiliar 25% 25% 38% 13%
High Medium Familiar 0% 17% 40% 43%
High High Unfamiliar 0% 25% 58% 18%
High High Familiar 6% 22% 46% 27%
Note. Some percentages may not add up to 100% due to rounding errors.
With the CPT of each node updated, the conditional probabilities in each node
were compiled to form the posterior parameters of each node in the Bayesian network.
The Bayesian network with the updated parameters is presented in Figure 4.7. As
explained previously in Chapter III, the horizontal bars in each node, the belief bars,
represent the posterior conditional probabilities of each state, and the probabilities of
all states in each node should add up to 100%. The 0±0 below each node represents
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the mean and standard deviation. Because the test-taker performance data were
imported using texts (e.g., familiar, low, high), the means and standard deviations
remained zero across all nodes.
Figure 4.7. The Bayesian Network with Posterior Parameters.
The posterior parameters were calculated using the same method as the initial
parameters described in Chapter III. For example, the first belief bar in the
Knowledge Building: Listening Ability node in Figure 4.7 shows that the conditional
probability of the test-takers having a low level of listening ability given their
familiarity or unfamiliarity of food additives in the Pre-Scenario Topical Knowledge
node is 31.6%, which was computed as follows:
P(L = Low)
= P(L = Low | PreTK = Unfamiliar) × P(PreTK = Unfamiliar)
+ P(L = Low | PreTK = Familiar) × P(PreTK = Familiar)
= 0.36 × 0.76 + 0.18 × 0.24 = 0.316 = 31.6%
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where the values of P(L = Low | PreTK = Unfamiliar) and P(L = Low | PreTK =
Familiar) were obtained from Table 4.31, and those of P(PreTK = Unfamiliar) and
P(PreTK = Familiar) were obtained from Table 4.30.
The updated Bayesian network allowed inferences regarding how the
test-takers’ ability to achieve the scenario goal was dependent on their topical
knowledge and L2 KSAs to be made. The following sub-section presents and
discusses the results. It is important to note that the sample size in this study was
insufficient to yield robust and generalizable interpretations of L2 learners’
performance beyond the scope of the current study; therefore, all interpretations made
from the Bayesian network were association-based inferences as opposed to
intervention- or counterfactual-based ones (Pearl & Mackenzie, 2018). In other words,
the interpretations made were strictly based on the observation of the evidence.
Reasoning with L2 Learners’ Ability to Achieve the Scenario Goal
Given that the main interest in reasoning with this Bayesian network was to
examine how test-takers’ ability to demonstrate poor, fair, good, or excellent ability to
achieve the scenario goal of sharing knowledge was associated with the states of their
topical knowledge and L2 KSAs during the knowledge building process, diagnostic
reasoning (i.e., reasoning from outcome to cause) (Korb & Nicholson, 2011) was
performed for each state of the Knowledge Sharing: Summary Writing node. The
resulting Bayesian networks provided a holistic view of the conditional probabilities
of each state in each node, allowing for the examination of how the parameters
changed when a certain level of ability to achieve the scenario goal was observed.
Profiling L2 learners with poor ability to achieve the scenario goal. Figure
4.8 presents the Bayesian network for an assessment scenario where a test-taker was
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observed to have poor ability to fulfill the knowledge sharing goal in the Nutrition
Ambassador SBLA. As the figure shows, when a test-taker was observed to have poor
ability to fulfill the scenario goal through summary writing, the conditional
probabilities of observing him showing unfamiliarity with food additives in the
pre-scenario topical knowledge task, demonstrating low ability to build knowledge
via the listening and reading ability tasks given his pre-scenario topical knowledge
states, as well as showing continuous unfamiliarity with food additives in the
post-scenario topical knowledge task given his abilities to build knowledge through
the listening and reading ability tasks all increased from the parameters shown in
Figure 4.7. This indicates that for test-takers who performed poorly in the summary
writing task, the conditional probabilities of them performing well on the preceding
tasks were quite low, and this was especially evident in the reading ability task. While
the conditional probability of observing this test-taker showing low ability to evaluate
summaries in the pre-writing summary evaluation ability task also increased, the
difference was small. In fact, there was a 43% chance that the test-taker had high
ability to evaluate summaries in the pre-writing summary evaluation ability task even
when his ability to write a summary to share what he had learned about food additives
was poor. Recall that the pre-writing summary evaluation task was embedded in the
Nutrition Ambassador SBLA mainly for instructional purposes, aiming at helping the
test-takers understand how to write good summaries. The finding regarding the
conditional dependencies between the test-taker’s ability to evaluate summaries and
his ability to write an adequate summary suggests that, for L2 learners, being able to
identify the qualities of a good summary does not immediately or necessarily translate
into ability to produce a summary with such qualities, particularly when they could
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not demonstrate good ability to build knowledge through the listening and reading
ability tasks.
Figure 4.8. Bayesian Network when Observing a Test-Taker with Poor Ability
to Achieve the Scenario Goal
Profiling L2 learners with fair ability to achieve the scenario goal. Next,
the parameters in each node when a test-taker was observed to have fair ability to
fulfill the scenario goal were examined (Figure 4.9). Compared to Figure 4.8, the
conditional probabilities of this test-taker showing medium or high ability to build
knowledge via the listening and reading ability tasks given their pre-scenario topical
knowledge states increased. Particularly for the parameters in the Knowledge
Building: Reading Ability node, the conditional probability of the test-taker having a
low level of reading ability given their pre-scenario topical knowledge decreased to
19.9% from 50.4%, and that of him having a high level of reading ability increased to
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20.3% from 8.88%. This suggests that, within the SBLA where all the tasks were
thematically-related, L2 learners’ performance on the knowledge building tasks
appeared to have a substantial impact on their performance on the knowledge sharing
task. In the Nutrition Ambassador SBLA, the reading ability task was designed to
serve as a part of the writing prompt; therefore, it was reasonable that the parameters
changes in the reading ability node were more notable than those in the listening
ability node. The effect of the increases in the conditional probabilities of the
test-taker having medium or high ability to build knowledge was also seen in the
parameter changes in the Post-Scenario Topical Knowledge node. Given his ability to
build knowledge via the reading and listening ability tasks, the test-taker with a fair
level of summary writing ability had a 61% probability of showing familiarity with
food additives in the post-scenario knowledge task, an increase from 44.8% when the
test-taker had a poor level of summary writing ability. As for the parameters in the
Pre-Writing Summary Writing node, the results appeared to echo those found in
Figure 4.8. In other words, given a fair level of ability to achieve the scenario goal
was observed, the test-taker had a good chance to show high ability in the pre-writing
summary evaluation ability task. This finding again suggests that being able to
identify the qualities of a good summary could not reasonably explain L2 learners’
ability to write good summaries in this SBLA.
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Figure 4.9. Bayesian Network when Observing a Test-Taker with Fair Ability
to Achieve the Scenario Goal
Profiling L2 learners with good ability to achieve the scenario goal. Figure
4.10 illustrates the Bayesian network of an assessment scenario where a test-taker was
observed to have good ability to achieve the scenario goal. The most notable
difference between this Bayesian network (Figure 4.10) and the one where a test-taker
was observed to have fair ability to achieve the scenario goal (Figure 4.9) was the
increases in the conditional probabilities that the test-taker was observed to
demonstrate high levels of listening, reading, and pre-writing summary evaluation
abilities. To illustrate, given that the test-taker was observed to show a good level of
summary writing ability, there was a 40.9% and 42.2% chance that she demonstrated
high levels of listening and reading abilities, given the state of her pre-scenario topical
knowledge. However, it should be noted that, for the Knowledge Building: Reading
Ability node, the conditional probability with the largest value was that of medium,
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suggesting that there was a slightly higher chance for the test-taker to have a medium
than high level ability to build knowledge through the reading ability task in the case
where good ability to achieve the scenario goal was observed. Additionally, the
conditional probability of this student showing a high level of pre-writing summary
evaluation ability increased to 61.4% from 47.9%. An increase in the test-taker’s
familiarity with food additives was also observed, particularly as demonstrated in the
post-scenario topical knowledge task given her abilities to build knowledge through
the listening and reading ability tasks. The finding indicates that, within the highly
contextualized SBLA, it appears that L2 learners’ level of ability to achieve the
scenario goal was quite closely associated with their demonstrated abilities in the
preceding tasks.
Figure 4.10. Bayesian Network when Observing a Test-Taker with Good
Ability to Achieve the Scenario Goal
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Profiling L2 learners with excellent ability to achieve the scenario goal.
Lastly, the Bayesian network illustrating the assessment scenario where a test-taker
was observed to have excellent ability to achieve the scenario goal through summary
writing was examined. As shown in Figure 4.11, for all L2 tasks in the knowledge
building process, including the listening, reading, and pre-writing summary evaluation
ability tasks, the conditional probabilities of the test-taker demonstrating high levels
of L2 abilities all exceeded 50%, ranging between 50.2% and 72.7%. Echoing the
findings from Figure 4.10, this suggests that when an L2 learner was observed to
show excellent ability to achieve the scenario goal, it was highly likely that they had
also demonstrated high levels of L2 KSAs in the preceding tasks. Further, when the
test-taker showed an excellent level of summary writing ability, the conditional
probability of her showing a low level of ability to build knowledge through the
reading ability task was minimal to none. In other words, based on the empirical
evidence available, it appeared that it was quite impossible for a test-taker to perform
poorly on the reading ability task and then demonstrated excellent summary writing
ability when the summary was based on the reading passage.
With respect to topical knowledge, for test-takers with excellent summary
writing ability, there was a drastic increase in familiarity with food additives in their
post-scenario topical knowledge compared to the other ability groups. In fact, the
better the ability to achieve the scenario goal, the higher the conditional probability
that the test-taker would demonstrate familiarity with food additives in the
post-scenario topical knowledge task. This finding suggests that L2 learners’
familiarity with food additives in the post-scenario topical knowledge task, given their
knowledge building abilities, appeared to have a strong association with their ability
to achieve the scenario goal. On the contrary, such an association was not found in
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test-takers’ demonstration of familiarity with food additives in the pre-scenario topical
knowledge task, given that regardless of their knowledge-sharing ability, it was more
likely for a test-taker to be unfamiliar than familiar with food additives prior to the
knowledge building process. Therefore, considering that the Nutrition Ambassador
SBLA was designed as a high-intermediate (CEFR B2) placement module, the
conditional dependencies between variables in the Bayesian network seemed to
suggest that L2 learners’ performance on the post-scenario topical knowledge task
could be considered as part of the scoring criteria, resonating with Purpura (2017) that
topical knowledge should always, when applicable, be considered as a part of L2
proficiency. On the other hand, given the minimal association of L2 learners’ states of
pre-scenario topical knowledge with their ability to achieve the scenario goal, it
would not be justifiable to include their demonstration of topical knowledge prior to
the knowledge building process as part of the scoring criteria. In other words, the type
of topical knowledge that should be considered as part of L2 proficiency is not what
L2 learners had already known, but what they can learn while completing the L2
tasks.
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Figure 4.11. Bayesian Network when Observing a Test-Taker with Excellent Ability
to Achieve the Scenario Goal
Summary of Findings from Research Question 4
Research question 4 asked, “In what ways is L2 learners’ ability to achieve the
scenario goal dependent on their topical knowledge and L2 KSAs? In other words,
what inferences can be made about L2 learners who display certain levels of topical
knowledge, listening and reading abilities, and their eventual success in achieving the
scenario goal via summary writing?” To answer this research question, the current
study employed Bayesian networks to explore the dependencies between L2 learners’
performance variables within a highly contextualized SBLA, where the tasks were all
thematically related. The Bayesian network constructed in this study was informed by
the assessment structure of the Nutrition Ambassador SBLA, with the Knowledge
Sharing: Summary Writing Ability node serving as the final outcome (i.e., the
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scenario goal). To examine the ways in which L2 learners’ ability to achieve the
scenario goal depended on their topical knowledge and L2 KSAs, the changes in
conditional probabilities of each node given its parent(s) were examined across the
knowledge sharing ability levels.
The results showed that, L2 learners’ ability to achieve the scenario goal was
associated with their knowledge building abilities, as well as their topical knowledge,
particularly post-scenario topical knowledge. To summarize, for an L2 learner with
poor ability to achieve the scenario goal, the conditional probabilities in each node
suggested that it would be most likely that the learner demonstrated unfamiliarity with
food additives in the pre-scenario topical knowledge task, low levels of listening and
reading abilities in the knowledge building process given his pre-scenario topical
knowledge state, unfamiliarity with food additives in the post-scenario topical
knowledge task, given his knowledge building (i.e., listening and reading) abilities,
and interestingly, high ability in the pre-writing summary evaluation task. For an L2
learner with fair ability to achieve the scenario goal, the Bayesian network showed
that he would most likely display unfamiliarity with food additives in the pre-scenario
topical knowledge task as well as high ability in the pre-writing summary evaluation
ability task, same as his peer with poor ability to achieve the scenario goal. However,
the difference was that, it would be most probable that this student demonstrated
medium levels of listening and reading abilities to build knowledge given his
pre-scenario topical knowledge, and he would also most likely show familiarity with
food additives in the post-scenario topical knowledge task given his knowledge
building abilities. As for an L2 learner with good ability to achieve the scenario goal,
it would be most probable that this student demonstrated high levels of listening,
reading, pre-writing summary evaluation abilities, as well as familiarity with food
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additives in the post-scenario topical knowledge task. However, it was still more
likely that this student demonstrated unfamiliarity with food additives in the
pre-scenario topical knowledge task. And finally, for an L2 learner with excellent
ability to achieve the scenario goal via the summary writing task, the observations
regarding her performance on the preceding tasks remained the same as those of her
peers with good ability to achieve the scenario goal. The main difference between the
two ability groups was that, for learners with excellent ability to achieve the scenario
goal, the conditional probabilities of their showing low abilities in the preceding tasks
significantly decreased, providing further evidence that L2 learners’ ability to achieve
the scenario goal in an SBLA was highly dependent on their performance on the
preceding, related tasks.
To conclude, while the Bayesian network constructed in this study was
exploratory in nature, and the sample size was not sufficient to yield robust
generalizability of the results, it provided a holistic understanding of how L2 learners’
ability to achieve a communicative goal depended on their topical knowledge and L2
KSAs in the context of an SBLA. The results from Bayesian network also revealed
that L2 learners’ ability to gain topical knowledge while completing a sequence of
thematically-related L2 tasks appeared to be an essential part of their L2
communicative competence, and therefore, should be considered as a component of
their “L2 proficiency score.” Lastly, with the increasing interest in adopting game-,
scenario-, and simulation-based assessments to measure complex constructs of
learners’ KSAs, this study demonstrated how Bayesian networks may be utilized to
interpret the relationships between the measured constructs, so that results from these
complex assessments can yield meaningful interpretations.
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Summary
In Chapter IV, the findings from the four research questions were presented
and discussed. First, the results from descriptive analysis, Rasch analysis, and
reliability analysis showed that, in general, the instruments used in this study
functioned well as intended. Next, through correlation and path analyses, L2 learners’
pre-scenario topical knowledge and post-scenario topical knowledge were found to
have different relationships with their L2 performance in the SBLA. The two aspects
of topical knowledge as operationalized in this study, content knowledge (i.e.,
knowledge of factual information) and lexical knowledge (i.e., knowledge of lexical
meanings), showed effects on L2 abilities differently; however, L2 learners’
proficiency level was found to account for their L2 performance the most. Following
that, validity evidence of the construct of topical knowledge as measured in the SBLA
was provided using a four-step Rasch analysis. Because the same topical knowledge
task was administered both in the beginning and at the end of the SBLA, the
test-takers’ topical learning was tracked through the changes in item difficulty
parameters. Then, taking a closer look at the roles L2 learners’ language and topical
background characteristics played in their topical learning and L2 performance, a
series of one-way ANOVAs was employed. The results revealed that L2 learners of
different proficiency levels (intermediate, high-intermediate, and advanced) and fields
of expertise (English, science, and other) varied in their content learning, lexical
learning, and L2 performance. However, their prior personal experience with food
additives did not appear to play a role here. Finally, considering that the tasks in the
SBLA were all thematically-related, a Bayesian network was constructed to examine
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the ways in which L2 learners’ ability to achieve the scenario goal depended on their
topical knowledge and L2 KSAs. The next and final chapter, Chapter V, synthesizes
the findings and concludes the study. Through the lens of a learning-oriented
assessment framework, Chapter V provides justification for the use of an SBLA to




The 21st century has witnessed rapid advancements of digital technology and
widespread use of social network platforms. These changes have reshaped our ways
of thinking, ways of working, tools for working, as well as how we live in the world
(Binkley et al., 2012). Concurrently, the competencies required for academic and
career success have expanded to include complex skills, such as critical thinking,
analytic reasoning, and collaborative problem solving. To reflect such changes in how
individuals behave in modern society, innovations in assessment approaches, such as
game-, simulation-, and scenario-based assessments, have been proposed to broaden
measurement opportunities by attempting to capture traditionally “hard-to-measure”
constructs (Shute & Wang, 2017).
For L2 learners to optimally use their language resources to function
effectively as members of modern society, they require L2 KSAs and topical
knowledge to meaningfully engage in communicative activities, particularly those that
involve critical thinking, analytic reasoning, and collaborative problem-solving skills.
Although the role played by topical knowledge in L2 proficiency has mostly been
downplayed in assessment contexts, many researchers believe that topical knowledge
should be viewed as an integral component of L2 learners’ communicative language
competence (Bachman & Palmer, 1996, 2010; Purpura, 2015, 2016, 2017).
Historically, the paucity of studies attempting to measure topical knowledge as part of
the wider construct of L2 communicative language competence construct is likely
linked to the difficulty of operationalizing the construct.
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In mainstream educational contexts, scenario-based assessment has been used
to provide empirical evidence to support that topical knowledge can be measured as
part of the broadened construct of reading comprehension (McCarthy et al., 2018;
Sabatini & O’Reilly, 2013). Thus far, in the L2 assessment context, however, very
few empirical studies have been carried out. Researchers have only begun to utilize
the scenario-based assessment approach to include topical knowledge as part of the
larger construct of L2 language proficiency (Purpura & Banerjee, 2018).
To address the need for explicitly include topical knowledge as part of the
measured construct of L2 proficiency, this study developed a scenario-based language
assessment (SBLA) designed to measure the construct of topical knowledge and its
relationships with L2 KSAs required to build and share knowledge. To capture its
multi-componential nature, the construct of topical knowledge was operationalized as
both content knowledge (i.e., knowledge of factual information) and lexical
knowledge (i.e., knowledge of lexical meanings), and evidence of how each type of
topical knowledge related to L2 KSAs in the scenario was gathered through multiple
data analysis procedures.
In this concluding chapter, the findings from the research questions are first
synthesized through the lens of a learning-oriented assessment framework (Purpura &
Turner, 2014, forthcoming; Turner & Purpura, 2016) to illustrate the role of topical
knowledge in L2 proficiency via various learning-oriented assessment dimensions, as
well as to provide justification for the use of a scenario-based assessment approach to
broaden the measurement opportunities by including topical knowledge as part of the
measured construct of L2 communicative competence (Purpura, 2018). Following that,
the significance of the study is discussed in terms of its theoretical, methodological,
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pedagogical, and operational implications. Finally, the limitations of the study are
discussed, which inform various suggestions for future research.
Justifying the Use of the SBLA through a Learning-Oriented Assessment
Framework
As described in Chapter II, the scenario-based assessment approach and
Purpura and Turner’s (2014, forthcoming; also see Turner & Purpura, 2016)
learning-oriented assessment framework are closely connected in that they both view
assessment as a dynamic activity where assessment is intertwined with teaching and
learning. Thus, the learning-oriented assessment framework provides a platform for
articulating the findings from this study with a coherent framework. To justify the use
of the Nutrition Ambassador SBLA to examine L2 learners’ ability to utilize their
topical knowledge and L2 KSAs to build and share knowledge, the findings are
synthesized based on their relations to the dimensions of the learning-oriented
assessment framework: the contextual dimension, the proficiency dimension, the
elicitation dimension, the socio-cognitive dimension, the instructional dimension, the
socio- interactional dimension, and finally, the affective dimension. The empirical
results yielded from the quantitative data analysis procedures served as the primary
sources of validity evidence. In addition, because the test-takers were asked to freely
provide comments regarding their assessment experience at the end of the SBLA,
their responses were used as a secondary source of evidence to illustrate how the
SBLA lessened anxiety, promoted engagement, and facilitated topical learning.
249
The Contextual Dimension
The first dimension of the learning-oriented assessment framework, the
contextual dimension, concerns the real-life language use domain in which L2
learners would realistically utilize their L2 KSAs. In scenario-based assessment, the
contextual dimension guides the design of the scenarios by identifying the contextual
factors and activities that resemble what learners would likely encounter in real-life
situations. In other words, the contextual dimension in scenario-based assessment is
the first step towards generalizable interpretations of learners’ performance across
similar scenarios or language use domains.
In this study, the assessment structure of the Nutrition Ambassador SBLA was
modeled after the theoretical framework of building and sharing knowledge (O’Reilly,
Deane, & Sabatini, 2015) and the design principles followed the evidence-centered
design (ECD) framework (Mislevy, Steinberg, & Almond, 1999, 2003). First,
learners’ prior topical knowledge of food additives was activated and gauged through
a topical knowledge task. Next, they were given a video and an article to both build
knowledge of food additives and demonstrate their L2 listening and reading abilities.
Before they were asked to share their knowledge of food additives, an instructional
task was embedded within the assessment narrative to teach learners how to write a
good summary. Then, learners were asked to share what they knew about food
additives by summarizing a portion of the article they had read. Finally, the same
topical knowledge task was given to learners again to track how much topical content
or lexical meanings they learned while completing the L2 tasks. By contextualizing
the knowledge building and sharing process with simulated characters and an
overarching goal, the Nutrition Ambassador SBLA simulated how L2 learners may (1)
work with other people in classroom, workplace, or other everyday life settings; (2)
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read or listen to a variety of resources and identify the relevant information; and (3)
summarize the relevant information to share what they know.
Evidence that supported the contextual dimension in the Nutrition
Ambassador SBLA was established by modeling the sequence of the SBLA tasks
using cognitive science principles (O’Reilly & Sabatini, 2013) as well as utilizing an
ECD framework to guide the assessment development process. Further, results from
preliminary analyses (i.e., descriptive, Rasch, and reliability analyses) showed that the
topical knowledge and L2 tasks functioned appropriately, suggesting that the
assessment tasks could reflect the types of KSAs learners would need to demonstrate
to build and share knowledge of a particular topic in real-life situations.
The Proficiency Dimension
The second dimension of the learning-oriented assessment framework, the
proficiency dimension, relates to the targeted construct of topical knowledge and the
L2 KSAs that learners are expected to demonstrate in the scenario. In the Nutrition
Ambassador SBLA, L2 learners were expected to (1) activate and, to the extent
possible, utilize their prior topical knowledge with respect to the factual information
(content knowledge) and lexical meanings (lexical knowledge) they already knew
about food additives; (2) demonstrate their L2 listening and reading abilities in the
process of building knowledge; (3) display their ability to process and apply the
guidelines of summary writing and identify which guideline(s) their simulated peers
violated in the modeled summaries; (4) demonstrate their ability to share knowledge
of food additives through summary writing; and (5) display their “updated” topical
knowledge, which signified their ability to learn factual information and lexical
meanings of food additives, at the end of the scenario.
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Because the Nutrition Ambassador SBLA was developed as a high-
intermediate (CEFR B2) placement exam module, it is important that the tasks
functioned properly for learners at the targeted proficiency level. The findings from
preliminary analyses and one-way ANOVA demonstrated that, when focusing
specifically on learners’ L2 KSAs as the demonstration of their L2 proficiency, the L2
tasks in the SBLA could generally differentiate between intermediate (CEFR B1+),
high-intermediate (CEFR B2), and advanced (CEFR B2+) learners appropriately,
lending support for the function of the placement exam module.
Taking into consideration the role L2 learners’ topical knowledge may play in
their communicative competence, results from correlation analyses showed that L2
learners’ pre-scenario topical knowledge did not have substantial relationships with
their L2 KSAs. However, the state of L2 learners’ topical knowledge appeared to
increase, or “update,” as learners completed the L2 tasks to achieve the scenario goal,
given that there was an increase in the magnitude of the relationships between
post-scenario topical knowledge and L2 KSAs. This finding was later corroborated by
the Bayesian network, which demonstrated that, while L2 learners’ ability to build
and share knowledge did not depend much on their pre-scenario topical knowledge, it
did on their post-scenario topical knowledge. In other words, the more ability a
learner had to build and share knowledge, the more likely he was to become familiar
with the factual information and lexical meanings of food additives at the end of the
SBLA. This finding supports the call to include topical knowledge as part of the
underlying construct of L2 proficiency in L2 assessment (e.g., Bachman & Palmer,
1996, 2010; Douglas, 2000; Purpura, 2017). However, the finding in the current study
suggests that it is not what learners knew before the assessment that matters, but the
extent to which they are able to “update” their existing topical knowledge through a
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sequence of thematically-related and purpose-driven L2 tasks. In other words, the
construct of topical knowledge in L2 proficiency should be measured with respect to
what examinees learn during the assessment.
The Elicitation Dimension
The third dimension of the learning-oriented assessment framework, the
elicitation dimension, concerns how a variety of methods can be used to elicit the
targeted performance in the scenario. Given that scenario-based assessment is usually
developed and administered through a computer-based assessment platform, a valued
feature of the scenario-based assessment approach is that it carries the capabilities of
embedding multimodal assessment tasks to elicit the types of KSAs that would be
difficult or virtually impossible to measure using a traditional form of assessment (e.g.,
using a graphic organizer to identify the most relevant information).
In this study, the ECD framework was used to guide the selection and design
of the assessment tasks used to elicit L2 learners’ topical knowledge and L2 KSAs.
Following the specifications of the proficiency and evidence models of the ECD
framework, several selected-response (e.g., multiple-choice, matching) and
constructed-response (e.g., error correction, summary writing) tasks were specified in
the task model of the ECD framework to elicit the types of topical knowledge and L2
KSAs L2 learners were expected to demonstrate in the Nutrition Ambassador SBLA.
For example, topical knowledge was elicited via a selected-response task, which
included multiple-choice items and matching through drop-down menu items.
Evidence in support of the elicitation dimension in the Nutrition Ambassador
SBLA was established through the preliminary analyses that examined the
functionality and reliability of the L2 tasks, as well as the Rasch analysis that
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examined the item properties of the topical knowledge task. In general, the elicitation
methods adopted in this SBLA functioned properly. However, because learners were
only asked to write a one-paragraph summary to share their knowledge of food
additives at the end of the scenario, it was challenging for all five dimensions of their
writing ability (i.e., language use, organization, topical accuracy, topical relevance,
and topical sufficiency) to be adequately evaluated—particularly the organizational
dimension. Therefore, a revision of the requirements of the summary writing ability
task or the specifications of the scoring rubric is under consideration.
The Socio-Cognitive Dimension
The fourth dimension of the learning-oriented assessment framework, the
socio-cognitive dimension, relates to the cognitive, socio-cognitive, and strategic
demands of the assessment tasks. In scenario-based assessment, because the tasks are
thematically and logically sequenced to reflect the habits of mind, the cognitive
processes involved when learners complete similar tasks in real-life situations are
made explicit (Benett, 2010; Purpura, 2018; Seong, 2018).
Evidence in support of the socio-cognitive dimension of the Nutrition
Ambassador SBLA was first established by the path model, which demonstrated that
the effects between learners’ L2 KSAs corresponded to the cognitive processing of
building and sharing knowledge, as structured in the SBLA. L2 learners’ pre-scenario
topical knowledge was also found to have effects on some aspects of their L2 KSAs,
which in turn had effects on the learners’ post-scenario topical knowledge. This
finding was reinforced by the Bayesian network, which depicted how learners’ ability
to achieve the scenario goal was associated with their performance on the preceding,
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related tasks. In other words, L2 learners’ ability to share knowledge was dependent
on their knowledge building abilities.
In the Nutrition Ambassador SBLA, the socio-cognitive dimension was further
highlighted in learners’ ability to: (1) retrieve, or activate, their preexisting topical
knowledge of food additives; (2) follow the knowledge building and sharing process;
and (3) update their topical knowledge of food additives based on what they learned.
The substantial topical learning was supported by the results from Rasch analysis of
the pre- and post-scenario topical knowledge tasks. Additionally, descriptive analysis
of the response patterns showed that learners were able to utilize the option I don’t
know provided in the topical knowledge tasks to monitor what they already knew,
what they thought they knew, and what they did not know, echoing a similar finding
in Banerjee (forthcoming). In other words, the option I don’t know potentially served
as a trigger of learners’ metacognitive awareness. By allowing learners to choose I
don’t know rather than forcing them to guess when they did not know the answer, they
were made metacognitively aware of the knowledge gap (O’Reilly & Sabatini, 2013;
O’Reilly et al., 2015).
The results from one-way ANOVAs also demonstrated that learners’
background characteristics played a role in their ability to display different aspects of
topical learning. Specifically, advanced learners showed more content learning than
their intermediate peers, and learners who majored or worked in the English language
field showed more lexical learning than those in other, non-science fields. In other
words, when topical learning is involved within an L2 assessment, it appears that
learners’ language and topical background characteristics could facilitate their
learning process, albeit with different aspects of topical knowledge.
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In all, by modeling the assessment structure after the cognitive processes
involved in knowledge building and sharing activities, this SBLA demonstrated how
L2 learners’ topical knowledge can be measured as part of their L2 proficiency.
Further, because the process of achieving the scenario goal invokes the strategies and
habits of mind a proficient L2 learner would likely engage in, interpretations
regarding how learners might perform in a real-life situation—where they need to
build and share knowledge—can be made from their performance on the SBLA.
The Instructional Dimension
The fifth dimension of the learning-oriented assessment framework, the
instructional dimension, relates to how teachers, peers, and learners utilize the
information derived from an assessment to provide assistance or feedback for the
purpose of facilitating further processing and learning. Unlike in trait- or task-based
assessments, the instructional dimension is one of the affordances that scenario-based
assessment enables. With its technological capabilities, guided assistance and
individualized feedback can be embedded in scenario-based assessment, which
provide ample opportunities for learners to demonstrate their KSAs in full.
In the Nutrition Ambassador SBLA, the instructional dimension can be examined
from two perspectives—at the (1) micro assessment level and at the (2) macro
assessment design level.
At the micro assessment task level, an instructional task (i.e., the pre-writing
summary evaluation ability task) was embedded between the knowledge building
tasks and the knowledge sharing task to provide learners with the summary writing
guidelines. The purpose of the micro assessment task level was to familiarize learners
with the writing genre, so that their ability to share knowledge in the summary writing
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task would not be jeopardized by their lack of familiarity with summary writing. The
results from the descriptive analysis calculations showed that more than half of the
test-takers were able to answer all three items in the task correctly, suggesting that the
majority of the test-takers were able to identify what they should or should not do
when writing a summary. However, because all test-takers were given the same
instruction, it could not be ascertained whether and to what extent the pre-writing
summary evaluation task affected learners’ summary writing score.
At the macro assessment design level, in order to provide a language use
context that is natural to learners, the instructions of the tasks in this SBLA were all
articulated through the simulated characters. Such a design is also connected to the
next learning-oriented assessment dimension, the socio-interactional dimension. By
delivering the assessment task instructions through the simulated characters, the
SBLA created an authentic language use environment for learners to strive to achieve
the scenario goal. In fact, in recognizing this particular feature, one test-taker
commented at the end of the SBLA experience survey, “I've never done this kind of
test before. With the help of Jane and Paul, I could have better understanding on what
I had to do next.”1 In other words, the instructional dimension in scenario-based
assessment not only facilitates learning, but also helps create a coherent storyline for
learners to achieve the scenario goal.
The Socio-Interactional Dimension
The sixth dimension of the learning-oriented assessment framework, the socio-
interactional dimension, concerns the interactions between teachers, peers, and
1 All errors in the test-takers’ responses were retained without modification.
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learners during the assessment process, and how these interactions may promote or
impede learning. In scenario-based assessment, the socio-interactional dimension is
manifested through the embedded dialogues of the simulated character, which are
designed to promote collaboration and co-construct knowledge.
In this study, three simulated characters were embedded in the Nutrition
Ambassador SBLA to interact with learners: Ms. Norman, Jane, and Paul. The main
function of these simulated characters in this study was to not only facilitate
collaboration, but also, more importantly, provide guidance and instructions for
learners to complete the tasks and achieve the scenario goal. As illustrated in the
previous sub-section, the interactions between the learners and the simulated
characters embedded in this SBLA appeared to function as intended.
The Affective Dimension
The seventh and final dimension of the learning-oriented assessment
framework, the affective dimension, relates to how assessments tap into learners’
socio-psychological dispositions, such as motivation, anxiety, and engagement, and
how these affective factors may promote or impede learning. In scenario-based
assessment, the affective dimension is closely related to the socio-interactional, and
sometimes instructional dimensions. That is, through the use of simulated characters
to interact with learners and deliver instructions, scenario-based assessment may
pique learners’ interest, promote their engagement, and reduce their anxiety.
In the Nutrition Ambassador SBLA, the affective dimension was addressed by (1)
embedding simulated characters who worked alongside with learners to complete the
scenario goal, and (2) choosing a topic that is meaningful and useful for learners to
learn about. Such a feature was recognized by the test-takers, as many of them
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commented on how they felt interested in the topic. One test-taker noted, “Testing in
this way is quite interesting. It is delightful and I feel no pressure when taking the test.
And also, the topic is so attractive that I do want to learn more,” Another test-taker
also found the assessment helpful indicating, “It is a interesting test, I can learn form
the test. Test is not only a test, I can get something new from it.” Some test-takers
specifically stressed that they felt less nervous or anxious about the test. One of them
said, “I had never participated in this kind of test before I came to here. I think it is a
special experience because I did not feel nervous and anxious during the test. If test
became this type, I'd be very glad,” Another test-taker expressed, “I felt less stress in
this exam and can learn some knowledge through it.”2 In other words, it appears that
the “novel” elements of scenario-based assessment, such as simulated characters and
purpose-driven tasks, address the affective dimension adequately.
In conclusion, through the lens of the seven dimensions of the
learning-oriented assessment framework, justification was provided for the use of the
Nutrition Ambassador SBLA to measure a broadened construct of L2 proficiency by
considering topical knowledge as part of the measured construct. Particularly through
the contextual, proficiency, elicitation, and socio-cognitive dimensions, the construct
of topical knowledge and its relation to learners’ L2 KSAs in the process of building
and sharing knowledge was demonstrated with empirical evidence. While limited or
no quantifiable data for the instructional, socio-interactional, and affective dimensions
were available to provide empirical support for their roles in the SBLA in this study,
the assessment design along with the test-takers’ comments illustrated how the
affordances of scenario-based assessment could reshape the conceptualizations and
operationalizations of the targeted KSAs in L2 assessment.
2 All errors in the test-takers’ responses were retained without modification.
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Implications of the Study
A number of theoretical, methodological, pedagogical, and operational
implications can be drawn from the current study. The details are described as
follows.
Theoretical Implications
In L2 contexts, the role of topical knowledge in L2 proficiency and its
facilitating effect on L2 performance have not always been clearly or consistently
identified (Khabbazbashi, 2017). The findings from this study contributed to the
understanding of the role of topical knowledge in L2 communicative competence. To
capture the multi-componential nature of topical knowledge (Dochy & Alexander,
1995), it was operationalized as both content knowledge (i.e., knowledge of factual
information) and lexical knowledge (i.e., knowledge of lexical meanings) of the topic
food additives. The same set of topical knowledge items were administered both
before and after the L2 tasks in the SBLA to measure topical knowledge and track
topical learning.
Through a sequence of thematically-related assessment tasks modeled after the
cognitive processing of building and sharing knowledge, this study showed that the
factual information and lexical meanings of food additives L2 learners knew prior to
the SBLA did not have much effect on their L2 performance. However, L2 learners’
fields of expertise, especially those who majored or worked in a science-related field,
appeared to perform slightly better on the L2 tasks than their peers who worked in
other fields that were not related to science or English (e.g., finance). This suggests
that, while topical knowledge directly related to the assessment materials did not play
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much of a role in L2 learners’ ability to build and share knowledge, their topical
background characteristics did. This finding resonates with previous findings (e.g.,
Clapham, 1996; Markha & Latham, 1987) but also contradicts with some others (e.g.,
Hill & Liu, 2012; Liu, Schedl, Malloy, & Kong, 2009), further illustrating the
complexity of topical knowledge. Within a highly-contextualized SBLA, the reason
why L2 learners with extended study or work experience in relation to the topic of the
SBLA performed somewhat better than their peers could be because these learners
were able to retrieve and update relevant knowledge more efficiently than those
without. Therefore, when examining the effect of topical knowledge on L2
performance, it is crucial to explicitly identify the source of prior topical knowledge.
As perhaps the first empirical study to model topical learning within an L2
assessment context using a scenario-based assessment approach, this study also found
that L2 learners displayed substantial content learning in a purpose-driven, goal-
oriented SBLA. In addition, the extent to which L2 learners displayed content
learning was strongly associated with their L2 proficiency levels. This shows that, L2
learners’ proficiency levels are indicative of their ability to utilize their L2 KSAs to
update topical knowledge as they receive new information. In other words, topical
knowledge should indeed be considered as a component of L2 proficiency (Purpura,
2017). However, it is important to note that rather than focusing on learners’ prior
topical knowledge, it might be beneficial to focus on their ability to learn about the
topic in the process of achieving a communicative goal.
Methodological Implications
This study has two major methodological implications: first, it informed the
use of a scenario-based assessment approach to measure a broadened construct of L2
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proficiency by explicitly measuring topical knowledge in an L2 assessment context.
Second, considering that scenario-based assessment consists of a sequence of
thematically-related tasks, a Bayesian network was constructed to model the
dependencies among L2 learners’ topical knowledge and their L2 KSAs in the process
of building and sharing knowledge.
With regard to the scenario-based approach, scenario-based assessment aims
to simulate real-life language use through the incorporation of a variety of elements,
such as simulated character interactions and modeled responses provision. It is
especially important for the assessment design to be guided by a logical and coherent
framework to ensure that validity evidence can be systematically collected. In this
study, the theoretical framework followed the building and sharing knowledge
literacy practice (O’Reilly et al., 2015), and the design principle was guided by the
ECD framework (Mislevy, Steinberg, & Almond, 1999, 2003). In doing so, the results
can yield meaningful and generalizable interpretations with respect to how L2
learners will likely perform in a similar real-life situations—ones in which they need
to build knowledge via their reading and listening abilities and share knowledge.
A Bayesian network was constructed to model the dependencies among L2
learners’ topical knowledge and their L2 KSAs in the process of building and sharing
knowledge. Though it has been used for over two decades, it has not been adopted
widely in the L2 assessment field since the ubiquitous trait- and task-based
assessments used in the field did not require the modeling of complex constructs.
Now, with the increasing interest in utilizing game-, simulation-, and scenario-based
assessment to model complex constructs of L2 learners’ KSAs, the use of Bayesian
networks has started to gain attention. This type of attention resulted in it being
widely applied to assessments designed to measure complex skills (e.g., Mislevy et al.,
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2014; Shute, Wang, Greiff, Zhao, & Moore, 2016; Wang, Shute, & Moore, 2015).
Even though the use of Bayesian networks was exploratory in nature in this study, it
provided a glimpse of how the probabilistic graphical model can offer a holistic
understanding of complex constructs in an assessment.
Pedagogical Implications
A significant part of this study focuses on how L2 learners can gain topical
knowledge within an assessment that is purpose driven and highly contextualized. By
administering the same topical knowledge task both before and after the L2 tasks in
the SBLA, this study demonstrated that topical learning can be facilitated through
meaningful contexts where L2 learners can apply their KSAs as if they were in a
real-life situation. In other words, this finding highlights the importance of providing
L2 learners with an authentic context that allows them to apply their L2 KSAs in a
way that is natural to their cognitive functioning (O’Reilly et al., 2015).
The findings also showed that, compared to the learning of factual information
of food additives (i.e., content learning), the learning of lexical meanings of food
additives (i.e., lexical learning) was much less substantial. A likely explanation was
that, while learners had to depend on their content knowledge to share what they
knew about food additives at the end of the SBLA, they were not required to use the
lexical items measured in the topical knowledge task, nor were these lexical items
explicitly taught in the scenario. These findings, while lending support for the
beneficial potential of content-based instruction (CBI) (Brinton, Snow, & Wesche,
1989; Brinton & Snow, 2017), they also addressed the concern raised by Spada (2016)
regarding the lack of explicit form-focused language instruction in CBI. Based on the
findings from the Nutrition Ambassador SBLA, it appears that L2 learners must be
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provided with opportunities to explicitly and meaningfully apply what they are
expected to learn to display actual learning.
Operational Implications
The Nutrition Ambassador SBLA was developed as a placement exam module
for a community language program. Based on the findings, critical operational
implications concerning the use of a scenario-based assessment approach to a
placement exam can be drawn, particularly with regard to how placement decisions
can be made, and what beneficial consequences may be promoted (Bachman &
Palmer, 2010).
The first operational implication concerns the placement decisions to be made
from the Nutrition Ambassador SBLA results. This study showed that, through proper
contextualization guided by the ECD principles, the Nutrition Ambassador SBLA
could not only elicit learners’ L2 KSAs, but also provide a platform for them to learn
about a topic. The findings further showed that L2 learners’ proficiency level was an
indicator of their ability to develop topical knowledge during the course of a scenario.
Therefore, with respect to using the results of the SBLA for placement purposes, the
community language program should consider both the L2 performance scores and
the topical learning scores, because the latter informs how a particular learner can
utilize their L2 KSAs to learn about a topic, and to subsequently achieve a
communicative goal. In other words, by including L2 learners’ topical learning scores
as a part of the placement criteria, more precise placement decisions can be made
based on a holistic understanding of a particular student’s communicative language
proficiency.
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The second operational implication is related to the beneficial consequences
the Nutrition Ambassador SBLA as a placement exam module may promote. As
shown in the current study, the characteristics of scenario-based assessment, such as
thematically-related tasks and interaction with simulated characters, allow the
assessment stakeholders to have a deep understanding of L2 learners’ cognitive
processes and their potential real-life language use. Therefore, the information
generated by the Nutrition Ambassador SBLA can be used to inform teaching
practices, and the assessment results can transpire into curriculum. By connecting the
placement exam and the actual curriculum, L2 learners’ communicative competence
can be further enhanced through evidence-based teaching (Petty, 2009).
Limitations and Suggestions for Future Research
Suggestions for future research are made based on the limitations of this study.
First, because the Nutrition Ambassador SBLA focused on the literacy practice of
building and sharing knowledge, interpretations about learners’ topical knowledge
and L2 KSAs can be only be made within the scope of this specific literacy practice.
Considering that the CBAL team has identified a total of 11 key literacy practices in
the ELA domain (Deane et al., 2015), it is suggested that SBLAs target other key
literacy practices to examine whether the same interpretations regarding L2 learners’
topical knowledge and L2 KSAs can be generalized across different literacy practices,
such as discussing and debating ideas.
Second, the Nutrition Ambassador SBLA was developed as a high-
intermediate (CEFR B2) placement module; therefore, only L2 learners of a narrow
range of proficiency levels (i.e., CEFR B1+, B2, B2+) were recruited to participate in
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this study. In addition, all test-takers recruited in this study shared the same L1
background, i.e., Mandarin, restricting the generalizability of the findings to L2
learners with other L1 backgrounds. It should be noted that the findings in this study
resonated with those in Banerjee (forthcoming), where ESL students with diverse L1
backgrounds were recruited for a pilot version of the Nutrition Ambassador SBLA.
However, Banerjee (forthcoming) was a small scale study with 41 participants, and
thus, the generalizability of the findings was still limited. For future research, it is
recommended that (1) SBLAs for lower and higher proficiency levels be developed,
and (2) L2 learners with diverse L1 backgrounds be recruited to examine whether
learners of other proficiency levels or other L1 backgrounds utilize their topical
knowledge and L2 KSAs in a similar manner in the process of achieving a scenario
goal.
Third, while the tasks in the Nutrition Ambassador SBLA were generally
found to function appropriately, they were not perfect. Before the SBLA can be
officially administered as a placement exam module, several item-level revisions need
to be made. For example, some lexical items in the topical knowledge task were found
to be too easy even before the SBLA, and thus provided no information about
learners’ lexical knowledge. Therefore, their revision or omission needs to be
considered.
Finally, because this study was the first to utilize a scenario-based assessment
approach to measure L2 learners’ topical knowledge and L2 KSAs in the process of
building and sharing knowledge, the prior conditional probabilities in the Bayesian
network could only be determined based on the Researcher’s judgment. Even though
determining the priors based on “expert judgment” is one of the flexibilities allowed
by Bayesian networks, given that such a method allows test developers to bring in
266
their beliefs of the learners’ KSAs, it still runs the risk of “misjudgment.” Due to the
small sample size of the study, determining the prior conditional probabilities could
not be properly detected. For possible future studies, however, the data collected with
the Nutrition Ambassador SBLA in this study could be used to inform the priors,
allowing for more robust estimations and interpretations.
Summary
This study investigated the construct of topical knowledge in L2 proficiency
through an SBLA developed to simulate real-life language use of building and sharing
knowledge. In this concluding chapter, the findings from this study were synthesized
using the learning-oriented assessment framework proposed by Purpura & Turner
(2014, forthcoming; also see Turner & Purpura, 2016). Through the lens of the seven
learning-oriented assessment dimensions, justification was provided for the use of a
scenario-based assessment approach to broaden the measured construct of L2
proficiency. Further, topical knowledge was established as a crucial component of L2
communicative competence, and should be properly addressed in its
operationalization in L2 assessments.
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The SBLA Experience Survey
Description: Participants responded to the items 1-25 on a 4-point Likert scale from 1 =
strongly disagree to 4 = strongly agree. They responded to item 26 on a 10-point rating
scale, and item 27 in an open-ended manner.
1. I forgot I was taking a test in this test experience.
2. I was so involved in my test that I lost track of time.
3. When I was taking the test, I lost track of the world around me.
4. The time I spent on this test just slipped away.
5. I was absorbed in my test.
6. I was really drawn into the test.
7. I felt involved in this test experience.
8. This test experience was fun.
9. The content of the test incited my curiosity.
10. I felt interested in the test.
11. I constantly read the nutrition labels when I buy food.
12. I am cautious about eating food with additives.
13. I am familiar with the topic food additives.
14. I have learned about food additives at school or at work before.
15. I have learned about food additives on my own before.
16. I knew a lot about food additives before the test.
17. The topic “food additives” is interesting.
18. The topic “food additives” is useful.
19. “Working” with Paul and Jane makes me feel more relaxed during the test.
20. “Working” with Paul and Jane makes me feel interested in the test.
21. The things Paul, Jane, and Ms. Norman say are useful during the test.
22. The things Paul, Jane, and Ms. Norman say help me understand what I need to do.
23. I like this type of test.
24. I learned something about food additives from the test.
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25. Being able to choose “I don’t know” is helpful.
26. How did you enjoy these tasks? (rate from 1 to 10)
a) Finding out what I already knew about food additives
b) Watching the video
c) Reading the article
d) Evaluating Paul’s and Jane’s summaries
e) Writing a summary about “unsafe food additives”
f) Finding out what I learned about food additives
27. Please add any comments you’d like to share about this test.
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Appendix B
The Scoring Rubric for the Summary Writing Ability Task
LANGUAGE USE: Semantic-Grammatical Knowledge at the Sentential Level
Description: To what extent does the response provide evidence that the test-taker has
an effective and appropriate range of lexical and morphosyntactic resources to write
with accuracy (forms) and clarity (meanings)?
Specifically,
 To what extent does the response display morphosyntactic and lexical accuracy
(forms) and precision (meaning delivery)?




A response at this level:
4−
Excellent
 displays mastery of morphosyntactic and lexical accuracy/ precision.
Minor errors (such as a typo) may occur, but they do not obscure
meanings.
 displays an effective balance of simple and complex syntactic structures
with accurate forms without errors that obscure meanings.




 displays minor but noticeable morphosyntactic and/or lexical errors that
may result in obscure meanings within the sentence. Overall comprehen-
sibility is not jeopardized.
 generally displays a good balance of simple and complex sentences with
accurate forms without errors that obscure meanings
 generally uses a wide range of lexical and morphosyntactic resources, but
may have inappropriate choices at times.
2−
Fair
 displays morphosyntactic and/or lexical errors frequently, and may result
in obscure meaning conveyance.
 displays an unbalanced use of simple and complex sentences; there may
be either too many simple sentences or complex ones where meanings are
obscure.
 displays an adequate range of lexical and morphosyntactic resources, but
with some repetition or duplication from the article.
1−
Poor
 displays major morphosyntactic and/or lexical errors which often
interfere with meaning conveyance.
 displays limited or no variation in syntactic structures which makes
meaning delivery ineffective.
 displays a narrow range of lexical and morphosyntactic resources with
frequent repetition or duplication from the article.
0−
None
 merely copies sentences from the article without processing, rejects the
topic or is otherwise not connected to the topic, is written in a foreign
language, consists of random characters, or is blank.
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ORGANIZATION: Semantic-Grammatical Knowledge at the Discourse Level
Description: To what extent does the response provide evidence that the test-taker has
an effective and appropriate range of cohesive and information management resources
to write with accuracy (forms) and clarity (meanings)?
Specifically,
 To what extent is the response coherently organized to provide information?
 To what extent does the response display a coherent progression of ideas using
appropriate logical connectors (e.g., however, in addition) and other cohesive
devices (e.g., she, this, here)?
 To what extent is the structure of the summary complete (i.e., includes an
introductory sentence, supporting sentences, and a concluding sentence)?
Quality of
Evidence
A response at this level:
4−
Excellent
 is well-organized using a range of cohesive and information management
devices with accurate forms without errors that obscure meanings.
 expresses the progression of ideas clearly and coherently.
 is succinct with the use of logical connectors and cohesive devices.
 displays logical sequencing.
 has a clear and complete paragraph structure.
3−
Good
 is generally organized, but may display somewhat choppy coherence
between ideas or sentences due to form inaccuracies or meaning
obscurities.
 expresses the progression of ideas somewhat loosely but main ideas stand
out.
 uses logical connectors and cohesive devices, but shows occasional lapse
in the connection of ideas.
 displays a good paragraph structure; a minor component may be missing,
but it does not affect the overall structure.
2−
Fair
 is somewhat organized, but displays noticeable disconnection of ideas
due to form inaccuracies or meaning obscurities.
 expresses the progression of ideas loosely; main ideas are not well
supported.
 uses logical connectors and cohesive devices, but the connection of ideas
may be illogical in places.
 displays complete paragraph structure but lacks the use of logical
connectors to connect the ideas.




 displays little coherence between sentences or ideas due to form
inaccuracies or meaning obscurities.
 displays confusing or disconnected progression of ideas.
 displays inadequate use of logical connectors and cohesive devices.
 lacks logical sequencing and development.




 merely copies sentences from the article without processing, rejects the
topic or is otherwise not connected to the topic, is written in a foreign
language, consists of random characters, or is blank.
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TOPICAL ACCURACY
Description: To what extent does the test-taker responsibly provide accurate
information of unsafe food additives to achieve the scenario goal?
Quality of
Evidence
A response at this level:
4−
Excellent
 successfully presents fully accurate information of unsafe food additives.
3−
Good
 is generally successful in presenting accurate information of unsafe food
additives. Minor inaccuracy, vagueness, or imprecision of some content
from the article may exist.
2−
Fair
 presents some inaccurate, vague, or unclear information even though the
overall response is oriented to the task.
 has one main point that contains major inaccuracy.
1−
Poor
 significantly misrepresents or misinforms the information of unsafe food
additives.
 has more than one main point that contains major inaccuracy.
0−
None
 rejects the topic or is otherwise not connected to the topic, is written in a
foreign language, consists of random characters, or is blank.
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TOPICAL RELEVANCE
Description: To what extent does the test-taker responsibly provide important and
relevant information of unsafe food additives to achieve the scenario goal?
As prompted, test-takers need to make sure the summary contains the following
information:
 What are the unsafe food additives?
 Where can we find these unsafe food additives?
 What can these unsafe food additives do to our health?




A response at this level:
4−
Excellent
 successfully selects and presents the most important and relevant
information of unsafe food additives. No redundant or trivial information
is added.
 meaningfully addresses the topic and effectively achieves the scenario
goal with its content.
3−
Good
 is generally successful in selecting and presenting the most important
and relevant information of unsafe food additives.
 presents minor redundant or trivial information, but in general, the
overall content still meaningfully addresses the topic and effectively
achieves the scenario goal.
2−
Fair
 is somewhat successful in selecting and presenting the most important
and relevant information of unsafe food additives.
 presents several pieces of redundant or irrelevant information, affecting




 provides limited or little important or relevant information from the
article.
 presents many pieces of redundant or trivial information. The content is
mostly not meaningful, and the scenario goal is not effectively achieved
for the most part.
0−
None
 rejects the topic or is otherwise not connected to the topic, is written in a
foreign language, consists of random characters, or is blank.
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TOPICAL SUFFICIENCY
Description: To what extent does the test-taker responsibly provide sufficient
information of unsafe food additives to achieve the scenario goal?
Key information to include:
 Artificial sweeteners (aspartame) – diet beverages (diet soda) – mental
retardation of babies, brain functions and behavior changes, dizziness,
headaches, seizures, brain tumors
 Nitrite (or sodium nitrite) – preserved meat (or bacon) – cancer or stomach
cancer
 Artificial colorants – lemon-flavored lemonade, colored breakfast cereals for
kids, ice cream, cakes – toxic and cancer-causing, hyperactivity, aggravates
asthma (these are caused by yellow 5; results have been mixed)
Note: If more than one example of food sources or health risks is given in the article,
test-takers can select the examples they want to provide in the summary (i.e., they
don’t have to mention all of the examples from the source text).
Quality of
Evidence
A response at this level:
4−
Excellent




 generally provides complete and sufficient information to achieve the




 somewhat provides complete and sufficient information to achieve the
scenario goal, but some key information is omitted.
1−
Poor
 generally does not provide complete or sufficient information to achieve
the scenario goal.
 frequently omits important points made in the article.
0−
None
 rejects the topic or is otherwise not connected to the topic, is written in a
foreign language, consists of random characters, or is blank.
